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1 System Overview 


1.1 General Description 


SC7731C is a highly integrated application processor with embedded WCDMA/GSM 
modem. It consists of Quad-core ARM® Cortex-A7MP core as application processor, 
which includes a NEON multimedia processing engine, Single-core ARM® mali400MP as 
3D graphics accelerator, multi-standard multi-media accelerators and advanced audio 
subsystem. SC7731C integrated WCDMA/HSPA(+), GSM/GPRS/EDGE baseband, 
Bluetooth, WiFi, FM, GPS. These features help customer to bring up dual modes tri-SIM 
cards smart phone. The specially optimized architecture of SC7731C can achieve high 
performance and low power for a lot of applications. Proprietary architectures and 
algorithms were developed for low power ASIC design and power management. Unique 
techniques are used for noise/offset calibration and cancellation. Overall, SC7731C chip 
set presents a high cost-effective platform for Android mobile devices. 


1.2 5С7731С Features 


1.2.1 Platform Features 

MCU subsystem 
Quad-core ARM® Cortex™ A7MP processor, up to 1.2GHz 
32 KB L1 І-сасһе and 32 KB L1 D-cache, 512KB L2 cache 
NEON multimedia processing engine with SIMDv2/VFPv4 ISA support 
High performance multi-layer AXI bus system and low power APB system 
Support 32-bit ARM and 16-bit Thumb instructions 
32 KB on-chip ROM for laboratory or factory programming and system boot 
Support boot from NAND, USB, UART, eMMC and SD card 
Support memory re-mapping mechanism 
Dedicated DMA with 32 logical request channels 
General purpose RTC timers for task schedule and system timing recording 
System timer with 1 ms counting scale 


Watchdog timer for system crash recovery 


Bus monitors for MCU system debug or performance analysis 
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и JTAG port for т-сисий emulation 
и Support UID and secure boot 
п DVFS technology from 1.05V to 1.2V 


Note: 
• ARM® Cortex™ is a registered trademark of Advanced RISC Machines Limited. 


External memory interface 
= Support NAND flash 


= Support eMMC 4.5 
= Support LPDDR2, LPDDR3 
п 


Supporting the following memory combinations: 


Мапа + LPDDR2, ог Мапа + LPDDR3 
е eMMC + LPDDR2, or eMMC +LPDDR3 
и МАМО flash is supported by МАМО controller, with the following features: 
e Support address cycle of 3 / 4 / 5 or more 
e Support nand density of no limited 
e Support SPI Мапа 
e Support 2 chip select 
• Support 8 bit and 16 bit devices 
e Support 1.8 V and 3.0 V devices 
е Support multi-bit ECC, ECC bit number can be 1/2/4/8/12/16/24/40/60 bit s 
е Support page size 512bytes/2K/AK/8K/16K 
e Support sequential read or write at most 256 pages at once 
• Support Randomizer 4 polynomials or 1 polynomials 
e Support Randomizer polynomials coefficient configurable 
e Support Randomizer polynomials depth configurable from 3 ^ 32 
и eMMC flash is supported by eMMC controller, with the following features: 
е Support 1.8V I/O 
Support 1.8 VCCQ 
Support 1/4/8-bit device 
Compliance to eMMC4.5 
ш LPDDR2/LPDDR3 is supported by DDR Controller, with the features list below: 


e Support only 1.2 V devices 
e support 16 bit and 32 bit devices 
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е Support up to 2 chip select channels (2 CS) 
e Support up to 16G Bit devices 
е Clock up to 400 MHz 


Peripheral and connectivity interfaces 
и Support tri-SIM cards, both 1.8 V and 3.0 V devices 


ш Support 2 SDIO 2.0 and 1 SDIO 3.0 
и Support USB 2.0 High speed OTG 
и Three UARTs 


и Three SPls, support both master and slave, support 3-wire SPI, 4-wire SPI and 
synchronous SPI 


п Two 155( PCM), for audio codec connection 

Support 3-column x 3-row keypad with internal pull-up resistors 
Five (РС interfaces 

More than 200 GPIO pins 

Three PWM outputs 

Three SIMs 


1.2.2 Modem Features 


WCDMA/HSDPA/HSUPA baseband 

Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 
Release 7 HSDPA, up to 21Mbps(Category 14) 

Release 7 HSUPA, up to 5.76Mbps(Category 7) 

Diversity Reception and soft combining over two receive antennas. 


Receive Decimation Filters and chip-level Matched Filter. 


Compensation Filters to offset phase/gain distortions from receive radio frequency 
circuitries. 


Real-time acquisition and measurement of WCDMA signals over multiple radio 
links 


Individual tracking and demodulation of each WCDMA signal in each radio links 
Multi-stage Automatic Gain Control 


DC Offset Compensation 


Frequency Tracking Control over local oscillator 
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QPSK, 16QAM and 64QAM Log-Likelihood-Ratio (LLR) Estimation 


De-interleave and removal of the rate-matching per 3GPP. specification. 


Integrated Hybrid Automatic Repeat reQuest (HARQ) Memory 
Discontinuous Receive (DRX) Low Power Controller 
Real-time Turbo Encoder/Decoder 

Real-time Convolutional Encoder/Viterbi Decoder 

Interleave and Rate-matching per 3GPP specification on the uplink 
User Long Code and Short Code Generation 

Transmit QPSK Mapping, Spreading and Scrambling 
Transmit Gain Controls 

Transmit Pulse-Shaping Filters and Interpolation Filters 
Hardware KASUMI ciphering engine 

HSDPA equalization 

HSSCCH-less operations 
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GSM/GPRS/EDGE baseband 


W Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, 
DCS1800, and PCS1900 recommendations 

ш Complete in-phase and quadrature (1/9) component interface between the Digital 
Signal Processor (DSP) and RF module 

ш EGPRS class12, type B (МС51-9 in downlink and MCS1-9 in uplink) 

ш Cryptographic Algorithms: A5/1 А5/2 A5/3,;GEA1, GEA2, GEA3 

ш |пїег-ВАТ cell reselection & handover between GSM 

Multi-mode 


Support W, GSM dual mode 
Voice and audio codec 


Quad vocoders for adaptive multi-rate (AMR), enhanced full rate (EFR), half rate 
(HR), and full rate (FR) 


Dial tone generation 

Voice memo 

Noise reduction 

Echo suppression/echo cancellation 

Digital sidetone generator with programmable gain 


Multimedia Features 


3D Graphics 

Ш Support OpenGL ES1.1/1.2/2.0 3D graphic 
W Support OpenVG 1.1 

W Up to 55M Tris/s, 1024MPix/s @ 512Mhz 


LCD display 
W integrated display controller (Dispc), Support MIPI DSI interface 
= integrated МІРІ DSI, support 


• 2data lanes 


e Compliance to МІРІ Alliance specification for Display Serial Interface, 
version 1.01.00 


• Compliance to МІРІ Alliance specification for Display Pixel Interface (DPI-2), 


version 2.00 

e Compliance to МІРІ Alliance specification for Display Bus Interface, version 
2.00 

• Compliance to МІРІ Alliance specification for Display Command Set, version 
1.02.00 


e... Compliance їо МІРІ Alliance specification for D-PHY, version 1.00.00 
Supports panel resolution up to WxGA(1280x800) 

Support 2 layers, one is image and another is OSD; 

Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK 
data format in image layer; 

Support RGB888/RGB565/RGB666/RGB555/PACK data format in OSD layer 
Support dithering, RGB888->RGB666, RGB888->RGB565 
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Image Sensor Interface 

Ш Support JPEG image sensor sizes up to 5M pixels 

ш Support ҮСУ image sensor sizes up to ЗМ pixels 

W Support raw-RGB image sensor sizes up to 5M pixels in ZSL mode and 8M pixels 
in nonZSL mode 

= integrated МІРІ CSI, support 

e 4 даа lanes + 2 data lanes 


е Compliance to МІРІ Alliance specification for. Camera Serial Interface2 (CSI-2), 
version 1.00 


е Compliance to МІРІ Alliance specification for D-PHY, version 1.00.00 


Image signal processor 

W Support scaling down/up functions, scaling factors from 1/4 to 2 

ш Support hardware rotation 

Ш Support JPEG decoder baseline profile, as defined in ISO/IEC 10918-1, with sizes 


up to 8M pixels, and color format YUV444, YUV422/YUV422R, YUV420, 
YUV411/YUV411R or gray scale 


ш Support JPEG encoder baseline profile, as defined in ISO/IEC 10918-1, with sizes 
up to 8M pixels, and color format YUV422 or YUV420 
W Support PNG, GIF decoder 
= Raw RGB space 
Black Level Calibration (BLC) 
Non-Linear Calibration (NLC) 
Lens Shading Correction (LENS) 
Auto White Balance (AWB) related 
Noise Reduce (NSR) 
Auto Gain Control( AGC) 
Color Filter Array (CFA) 
= Full RGB space 
• Color Matrix Correction (СМО) 
• Gamma Correction (СМС) 
е High Dynamic Range (НОВ) 
• Color Conversion and Enhancement (CCE) 
Ш  YUV space 
Pre-filter 
Bright Adjustment 
Simple Contrast Adjustment 
Auto Contrast Adjustment base histogram statistics (AUTOCONT) 
Auto Focus monitor (AF) of custom interested region 
Edge Enhancement 
False Color Suppression (FCS) 
Emboss 
Color Saturation Suppression in low light level region 
Color Saturation Adjustment in typical cases 
Ш YIQ space 
• Y Gamma Correction 
• Auto Exposure(AE) 
e — Anti-flicker 


Video codec 
ш Н.264 encoder for Baseline Profile upto Level 3.1 — 720p 30fps 
Ш МРЕСА encoder for Simple Profile upto 720p 30fps 
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ш Н.264 decoder for Baseline Profile, Main Profile and High Profile upto Level 3.1 
720p 30fps 


H264 stereo decoding 720p 30fps 

МРЕСА decoder for Simple Profile, Advanced Simple Profile upto 720р 30fps 
H.263 decoder for Baseline profile upto 720р 30fps 

Real video decoder: hardware not support - 

VC1 decoder: hardware not support 

VP8 decoder for upto 720p 30fps 


Graphic Signal Processor 

Ш Support 2 mode of 2 layer alpha blending and color key.(layerl is bottom layer,layer2 is 
uppermost layer), 

Support image and OSDs blending; OSDs blending; 

Support clipping; 

Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in each layer. 
Support layer! scaling from 1/4~4, and in fetch phase, implement 1/2, 1/4 down sample 
before scaling. No support scale up and down in different direction synchronously 
Support alpha scaling. 

Support BitBlt 

Support command queue mode for BitBlt (only for layer2 ) 

Support dithering RGB888 to RGB565; 

Support endian configures. 


Audio codec 

B Wavetable synthesis up to 64 tones 

ш Support MP3/AAC/AAC+/WMA/DRA/AMR-NB decoding 
W РСМ record and playback 

ш Digital audio playback 


Connection Features 


Blue tooth 

W V2.1-EDR 

W On-chip TX/RX Switch to simple external hardware design 
W Support standard НС! specification 

Ш Support WiFi-BT coexistence 


WiFi 

B Compliant to IEEE 802.11b/g/n 

W Support 802.11e/i 

Ш Support both Soft Access Point and STAtion 
m Support WEP, WPA-TKIP, AES, WPA2 

ш Support 802.11e QoS 

ш Support A-MPDU, A-MSDU and Ht Block-ACK 
Ш Support WiFi-BT coexistence 


GPS 
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= Acquisition -145dBm, tracking -159 dBm 
W Support SUPL1.0/2.0 


FM 
W Support US/Europe band ( 65-108МН2) 


Package 


1.3 


WiFi & BT 
Module 


UART 


RF 
SR2351 


CMMB 
SD/T-Flash 
Card 


ш Type: СУЕВОА 


ш Size: 13.3 X12.1 mm 
ш Height: 0.9mm maximum 
= Ва! count: 600 balls 
= Ball pitch: 0.40mm 
Chip Architecture 


The following figure shows the chip-level functional block diagram of SC7731C. 


ARM 
Debug 
& Trace 


DSP 
Debug 
& Trace 


Cortex А7МР4 


GSM/GPRS/HSPA/ 
WCDMA 


Mali400MP1 


L3 Interconnection Networks 


DCAM/VSP/ISP/GSP DISP L3 RAM/ROM 


L4 Peripherals 


LCD Backlight 
Keypad Backlight 
Vibrator Driver 


HeadSet 
AuxMIC 


HeadSetDetect 


миса || nanne | зоо: || Pori | 


Figure 1-1 SC7731C chip-level functional block diagram 


1.4 SC7731C Platform chipsets 
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Items | MPN 
BB + РМС SC7731C 
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ВЕ Cell SR3533S 
WON SR2351C 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by 
absorbed moisture and temperature. ALL the chips are MSL 3, which had been marked on 
the label for every package. 


2.1 Top Marking Definition 


SC XX XXX X 


` К жы 
SPREADTRUM* | Саш. 
SCXXXXXX жылты 
XXXXXXXX - 
XXXXXXXX ш: 


ХХХХ Y YWW Production date code 


Internal code 


Figure 2-1 Top marking definition 
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2.2 BGA Pinout 
ОР ЕЕ В ЕЕ ЕНЕР ЕР ЕЕ ЕЕ ЕЕ ЕЕ РУ ESSERE" Е РУ АЕН ЕН 
= | шы к-ті E EN | 


Figure 2-2 ball BGA pinout(13.3*12.1) 
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2.3 Package Outline 
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Figure 2-3 Top VIEW 
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Figure 2-4 SIDE VIEW 
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-A! BALL LOCATION 
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NOTES: 

All DIMENSIONS AND TOLERANCE CONFORM ТО (ASME Y14.5M—1994. 
TERMINAL POSITIONS DESIGNATION PER JESD 95-1, 5РР-010. 
CORNER DETAILS PER STATS ChipPAC. OPTION. 

PIN 1 IDENTIFIER CAN BE CHAMFER, ІМКОМАРК, METALLIZED 

MARK OR SHINY DOT, MUST BE BUT-LOCATED WITHIN ZONE INDICATED. 
REFLOW BALL DIAMETER. 

COMPLIANT TO JEDEC МО-217, NO EXACT VARIATION. 

RAW SOLDER BALL SIZE OURING ASSEMBLY IS 90.25ММ. 
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Figure 2-5 BOTTOM VIEW 
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Figure 2-6 Detail A 
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2.4 Reflow Profile 
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Figure 2-7 Reflow Profile 
Note: 


1. Recommended reflow profile for lead-free solder paste 
= Ramp at 1-2°С per second to 245+/-5°C 
= Dwell at 235°C for 10 seconds 
= Dwell at 217°C for 30-605 
= Total reflow time is about 220-270 s 
= Cold down ramp < 4°C/s 

2. Recommended solder paste type 
= SnAgCu solder paste 
= Metal contents should be about 88.5% 

3. Recommended parameter for stencil making 
= Metal mask thickness: 5 mils 
= Opening area ratio: 1 
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3 System Clock Source Information 


3.4 Clock Source 


The RF стр — Comanche is used in conjunction with SC7731C and could provide both 
un-tuned 26M and tuned 26M/32M clock outputs. 


3.2 SC7731C 26M Clock Input Balls 
e АР26М IN 


For Application Processer (AP)/GPS/WFI usage, the clock should be un-tuned 26M 
clock source from RF chip's clock out or external TCXO when better GPS performance 
is required. 


e CP26M IN 


For Communication Processor (CP) usage, the clock should be from RF chip clock 
output tuned by Baseband AFC control. By different RF chip package model, it may be 
tuned 26M or tuned 32M. 
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4 Pin Information 


4.1 Pin symbol descriptions 


Digital input 


Digital output 

Digital output with tri-state option 

Digital bi-directional pin 

Digital bi-directional pin with tri-state option 
Power pin, input from external power supply 


Power pin, input from external or floating to use internal LDO 
power supply 


Power pin, output for external devices 


Ground pin 


> 


Analog input рт 


> 
O 


Analog output pin 


Analog bi-directional pin 
Input with pull-up 

Input with pull-down 
Output “1” 

Output “0” 


O 
I 


м | О 


Tri-state 
VBAT Battery power supply input 


Power supply for core, the internal power source are 
DCDCCORE 


Power supply for ARM, the internal power source are 
DCDCARM 


VDDCORE 


VDDARM 


VIO18 1 
ІМІ018 2 
ІМІ018 3 


Power supply for I/O, the internal power source is VDD18 or 
VDD28 


Power supply for DDR memories, the internal power source is 
DCDCMEM 


Power supply for SDIO, the internal power source is VDDSD 


VDDIO VMEM 


VIO SDO 


Power supply for EMMC, the internal power source is 
VDDEMMCCORE/VDDEMMCIO. 


Power supply for NAND flash and LCM, the internal power 
source is VDD18 or VDD28 


VIO18 NF1 


VIO18 NF 


VIO SIMO 
МО SIM1 


Power supply for SIM card 0/1/2, the internal power source are 
VDDSIMO/VDDSIM1/VDDSIM2. 
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4.2 PinList 
Ва! Ва! Мате Description 
AG7 RFSCK RF SPI clock 
AG8 RFSDA RF SPI data 
AF8 RFSEN RF SPI select 
AJ13 RFCTL[0] RF RFCTLO 
АН13 ВЕСТЦ 1] ВЕ ВЕСТИ 
АК12 RFCTL[2] RF RFCTL2 
А112 ВЕСТЦ 3] RF ВЕСТ З 
АС14 RFCTL[4] RF RFCTLA 
AK11 RFCTL[5] RF RFCTL5 
AJ11 RFCTL[6] RF RFCTL6 
AF10 RFCTL[7] RF RFCTL7 
AF14 RFCTL[8] RF RFCTL8 
AG13 RFCTL[9] RF RFCTL9 
AG12 RFCTL[10] RF RFCTL10 
AF13 RFCTL[11] RF RFCTL11 
AH12 ВЕСТЦ 12] ВЕ ВЕСТ 12 
AF12 RFCTL[13] RF RFCTL13 
AG11 RFCTL[14] RF RFCTL14 
AF11 RFCTL[15] RF RFCTL15 


А24 GSM RAMP 


APC OUT 0 for GSM ramp 


AJ3 WAPT OUT 


AE12 RF ADC ON 


APC OUT 1 for WCDMA APT 


RF ADC enable 


AD12 RF DAC ON 


RF DAC enable 


AJ7 LVDSRF ВЕХТ 


LVDS calibration pin need external 10K +1% RES 


AJ6 LVDS ULP RFLVDS TX data positive 
AK6 LVDS ULN RFLVDS TX data negative 
AJ5 LVDS DLP RFLVDS RX data positive 
AK5 LVDS DLN RFLVDS RX data negative 
C14 CP2 RFCTL[0] WBT CTRL 0 
D15 CP2 RFCTL[1] WBT CTRL 1 
B14 CP2 RFCTL[2] WBT CTRL 2 


026 | МЛЕГ АСС GAINO 


WIFI AGC GAIN control 0 


B27 FM RXIQDO 


FM recevier IQ signal data 0 


A27 FM RXIQD1 


FM recevier IQ signal data 1 


027 | WIFI АСС GAIN1 


WIFI AGC GAIN control 1 


C25 | WIFI AGC GAIN2 


WIFI AGC GAIN control 2 


D25 WBT EN A WIFI enable 
E25 WBT EN B BT enable 
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B26 GPS REAL GPS DATAO 
C26 GPS IMAG GPS DATA1 
A26 GPS CLK GPS CLK 


A30 VIP BT TRX 


BT I positive TX/RX signal 


B30 VIN BT TRX 


BT I negative TX/RX signal 


B31 VQP BT TRX 


BT Q positive TX/RX signal 


832 VQN BT TRX 


BT Q negative TX/RX signal 


D29 VIP. WIFI TRX 


WIFI I positive TX/RX signal 


C29 VIN WIFI TRX 


WIFI I negative TX/RX signal 


C30 | VQP WIFI TRX 


WIFI Q positive TX/RX signal 


C31 | VQN WIFI TRX 


WIFI Q negative TX/RX signal 


D23 CAMPDO Camera power down 0 
D22 CAMPD1 Camera power down 1 
B23 CAMCLK Camera clock output 
C23 CAMRST Camera reset output 
C24 SCLO Camera IIC clock 
E23 SDAO Camera IIC data 


AJ25 LCD FMARK 


LCD Frame mark input 


AH25 LCD RSTN 


LCD reset output 


AJ15 GPIO230 General purpose I/O 
AH16 GPIO231 General purpose I/O 
AJ16 GPIO232 General purpose I/O 
AK15 GPIO233 General purpose I/O 
AF17 GPIO234 General purpose I/O 
AG16 GPIO235 General purpose I/O 
AJ14 GPIO236 General purpose I/O 
AK14 GPIO237 General purpose I/O 
AF16 GPIO238 General purpose I/O 
AF15 GPIO239 General purpose I/O 
AF19 MTCK JTAG clock 
AE18 MTDI JTAG data input 
AE17 MTDO JTAG data output 
AF18 MTMS JTAG test mode select 


AE20 MTRST N 


JTAG reset input 


AF22 KEYOUT[0] KEYOUTO 
AG20 KEYOUT[1] KEYOUT1 
AE21 KEYOUT[2] KEYOUT2 
AF20 KEYIN[0] KEYINO 
AG21 KEYIN[1] KEYIN1 
AG25 KEYIN[2] KEYIN2 
AG18 SPI1 ро SPI1 data output 
AG17 SPI1 DI SPI1 data input 
AH17 SPI1 СІК SPI1 clock 
AJ17 SPI1 CSN SPI1 chip select 
АЈ9 SDO CLKO SDIOO clock 
AK8 5р0 CMD 50100 command 
AJ8 SDO D[0] $0100 data0 
АН8 SDO D[1] SDIOO datai 
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AH10 SDO D[2] SDIOO data2 
AH7 SDO D[3] SDIOO data3 
АН4 SIMCLKO SIMO clock 
AH3 SIMDAO SIMO data 
AJ2 SIMRSTO SIMO reset 
АС4 SIMCLK1 SIM1 clock 
AG3 SIMDA1 SIM1 data 
AG2 SIMRST1 SIM1 reset 
AD6 SIMCLK2 SIM1 clock 
AF4 SIMDA2 SIM1 data 
AE4 SIMRST2 SIM1 reset 
AK17 SCL2 ПС clock 
AK18 SDA2 IIC data 
Ail SCL1 ПС clock 
C13 5рА1 ПС даа 
013 EXTINTO External interruput 
014 ЕХТІМТІ External interruput 
A29 WBTSCK WBT control clock 
E26 WBTSDA WBT control data 
B28 WBTSEN WBT control select 
В29 UORTS UORTS 
AK20 U1TXD UART1 TX data 
AK21 U1RXD UART1 RX data 
AH20 U2TXD URAT2 TX data 
AJ20 U2RXD URAT2 RX data 
АЈ18 U2RTS URTS 
AJ19 U2CTS UCTS 
B25 CLK AUXO Clock AUX output 
E24 PWMA PWM output 
L11 EXT. XTL EN External clock requestion input Adie 
N32 EMD[0] Data0 input/output 
R30 EMD[1] Datal input/output 
P33 EMD[2] Data2 input/output 
T31 EMD[3] Data3 input/output 
R32 EMD[4] Data4 input/output 
U30 EMD[5] Data5 input/output 
T33 EMD[6] Data6 input/output 
U32 EMD[7] Data7 input/output 
V31 EMDQM[0] Input data mask 
T28 EMDOS[0] Data strobe differential 
T29 ЕМро5 N[0] Data strobe differential 
(ЕЕ EMD[8] Data8 input/output 
W32 EMD[9] Data9 input/output 
Y31 EMD[10] Data10 input/output 
Y33 EMD[11] Data11 input/output 
AA30 EMD[12] Data12 input/output 
AB31 EMD[13] Data13 input/output 
AA32 EMD[14] Data14 input/output 
\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 39 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(С 5РВЕАОТВИМ' 


SC7731C Device Specification 


AB33 EMD[15] Data15 input/output 
W30 ЕМРОМ[1] Input data mask 
V29 EMDQS[1] Data strobe differential 
V28 EMDQS N[1] Data strobe differential 
K33 EMD[16] Data16 input/output 
132 EMD[17] Data17 input/output 
H33 EMD[18] Data18 input/output 
L32 EMD[19] Data19 input/output 
M31 EMD[20] Data20 input/output 
L30 EMD[21] Data21 input/output 
M33 EMD[22] Data22 input/output 
N30 EMD[23] Data23 input/output 
P31 EMDQM[2] Input data mask 
P28 EMDQS[2] Data strobe differential 
P29 EMDQS N[2] Data strobe differential 
AD31 EMD[24] Data24 input/output 
AC32 EMD[25] Data25 input/output 
AE30 EMD[26] Data26 input/output 
AE32 EMD[27] Data27 input/output 
AD33 EMD[28] Data28 input/output 
AF31 EMD[29] Data29 input/output 
AG32 EMD[30] Data30 input/output 
AF33 EMD[31] Data31 input/output 
AC30 EMDQM[3] Input data mask 
Y28 EMDQS[3] Data strobe differential 
Y29 EMDQS N[3] Data strobe differential 
K29 CLKDPMEM Differential clock output 
K28 CLKDMMEM Differential clock output 
D33 EMCKE[0] Clock enable output 
E32 EMCS N[0] Chip select output 
H31 EMCS N[1] Chip select output 
G32 EMA[0] Command/Address 0 
K31 EMA[1] Command/Address 1 
F33 EMA[2] Command/Address 2 
J30 EMA[3] Command/Address 3 
H29 EMA[4] Command/Address 4 
G31 EMA[5] Command/Address 5 
G30 EMA[6] Command/Address 6 
G29 EMA[7] Command/Address 7 
F29 EMA[8] Command/Address 8 
E30 EMA[9] Command/Address 9 
U28 EMVREF Reference voltage input 
C33 EMZQ Reference pin for output drive strength calibration 
AG29 EMMC CMD Command/Response 
AJ31 EMMC CLK EMMC Clock output 
AF27 EMMC RST EMMC Reset output 
AF28 EMMC DO EMMC Паға0 
АЈЗ2 EMMC D1 EMMC Datal 
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AH32 EMMC D2 EMMC Data2 
AG30 EMMC D3 EMMC Data3 
AH33 EMMC D4 EMMC Data4 
AH31 EMMC D5 EMMC Data5 
AH28 EMMC D6 EMMC Data6 
AG28 EMMC D7 EMMC Data7 
AG26 NFD[0] Nand flash data0 
AJ27 NFD[1] Nand flash data1 
AK27 NFD[2] Nand flash data2 
AJ28 NFD[3] Nand flash data3 
AG31 NFD[6] Nand flash data6 
AK26 NFD[8] Nand flash data8 
AF25 NFD[9] Nand flash data9 
AK30 NFD[12] Nand flash data12 
AH29 NFD[13] Nand flash data13 
AJ30 NFD[15] Nand flash data15 
AK29 NFCENO Nand flash стр enableO 
AJ26 NFCEN1 Nand flash стр enable1 
AJ29 NFWEN Nand flash write enable 
N3 MICBIAS Main MIC BIAS 
W5 MICP Main MIC positive 
W6 MICN Main MIC negative 
N4 AUXMICBIAS AUX MIC BIAS 
U3 AUXMICP AUX MIC 
V3 AUXMICN AUX MIC 
N5 HEADMICBIAS HEADMIC BIAS 
V4 HEADMICP HEADMIC input 
V5 HEADMICN HEADMIC input 
M5 HEADMIC_IN HEADMIC in and headphone detect 
V7 AIL1 Analog line in left 
V8 AIR1 Analog line in right 
J6 AORP Analog output positive 
J5 AORN Analog output negative 
L6 HEADSET_L_INT Headset left interruput 
L7 GND_DET Headphone GND detect 
L2 HEAD РІ Headphone left output 
M2 HEAD P R Headphone right output 
T2 EARP Receiver output positive 
T1 EARN Receiver output negative 
P3 PA OUTP Class D output positive 
R3 РА OUTN Class D output negative 
M1 VCOM Audio ADC reference voltage need bypass cap 
N1 VCMI Audio DAC refernce voltage need bypass cap to AMPG VCOM 
N2 VREFN Audio reference GND 
JA CPNEG Audio Class-G charge pump negative 
J2 CAP P Audio Class-G charge pump flying CAP positive 
H3 CAP N Audio Class-G charge pump flying CAP nagetive 
K2 | HEAD AMPG INL Headphone class-G input Left 
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КІ | HEAD AMPG INR Headphone class-G input Right 
K5 HEAD DRO L Headphone driver output Left 
E HEAD DRO R Headphone driver output Right 
K4 AMPG VCOM Audio Class-G GND connect to headphone jack GND use bead 
H6 CPGND Audio Class-G charge pump GND 
Y2 WHTLED IBO LCM white led sink 0 
Y4 WHTLED IB1 LCM white led sink 1 
V1 WHTLED IB2 LCM white led sink 2 
V2 WHTLED IB3 LCM white led sink 3 
АА4 ADCI1 Analog to digital input 
AB4 ADCI2 Analog to digital input 
AB3 ADCI3 Analog to digital input 
AD1 OSC32KI 32K crystal input/need pull up to VATBK when 32K-less 
AD2 OSC32KO 32K crystal output 
AD4 RTC MODE 32K/32K-less select 0:32K VATBK:32K-less 
AE3 VBATBK VBAT back up LDO output 
AF2 | DCXO LOW CUR 32K-less low current mode connect 35325 
AC2 CLK32K DCXO 32K-less input 
АС5 EXTRSTN External reset input 
M11 PBINT Power on/have 7s reset function 
N12 PBINT2 Power on for auto test/no 7s reset function 
M12 PRODT product test mode/normal conncet GND 
U12 AUD26M OUT D to A 26Mhz connect on substrate have a ball for ATE test 
АВ11 AP26M IN AP26Mhz input 
AF7 CPCLK IN CP clock input 
A18 MCSIO DATAPO CSIO data0 positive 
B18 | MCSIO DATANO CSIO data0 negative 
A19 | MCSIO DATAP1 CSIO data1 positive 
B19 MCSIO DATAN1 CSIO data1 negative 
C21 MCSIO DATAP2 CSIO data2 positive 
B22 | MCSIO DATAN2 CSIO data2 negative 
A23 МС510 DATAP3 CSIO data3 positive 
A22 MCSIO DATAN3 CSIO data3 negative 
C20 MCSIO CLKP CSIO clock positive 
B20 MCSIO CLKN CSIO clock negative 
A15 MCSI1 DATAPO CSI1 data0 positive 
A14 | MCSI1 DATANO CSI1 data0 negative 
C17 MCSI1.DATAP1 CSI1 data1 positive 
C16 | MCSI1 DATAN1 CSI1 datal negative 
B15 MCSI1 CLKP CSI1 clock positive 
B16 MCSI1 CLKN CSI1 clock negative 
AJ24 MDSI DATAPO DSI data0 positive 
AK24 | MDSI DATANO DSI data0 negative 
АЈ21 MDSI DATAP1 DSI data1 positive 
АЈ22 MDSI DATAN1 DSI data1 negative 
AH24 MDSI CLKP DSI clock positive 
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AH23 MDSI CLKN DSI clock negative 
B12 VREXT USB external-RES 12Kohm +1% 
F12 DP USB DP 
G12 DM USB DM 
K24 VDDCORE VDDCORE power input 
L24 VDDCORE VDDCORE power input 
L25 VDDCORE VDDCORE power input 
M24 VDDCORE VDDCORE power input 
M25 VDDCORE VDDCORE power input 
N24 VDDCORE VDDCORE power input 
Р24 VDDCORE VDDCORE power input 
Р25 VDDCORE VDDCORE power input 
R24 VDDCORE VDDCORE power input 
T16 VDDCORE VDDCORE power input 
T20 VDDCORE VDDCORE power input 
T21 VDDCORE VDDCORE power input 
T24 VDDCORE VDDCORE power input 
U16 VDDCORE VDDCORE power input 
U17 VDDCORE VDDCORE power input 
U20 VDDCORE VDDCORE power input 
U21 VDDCORE VDDCORE power input 
U24 VDDCORE VDDCORE power input 
V17 VDDCORE VDDCORE power input 
V20 VDDCORE VDDCORE power input 
V21 VDDCORE VDDCORE power input 
V24 VDDCORE VDDCORE power input 
V25 VDDCORE VDDCORE power input 
W17 VDDCORE VDDCORE power input 
W20 VDDCORE VDDCORE power input 
W21 VDDCORE VDDCORE power input 
W24 VDDCORE VDDCORE power input 
W25 VDDCORE VDDCORE power input 
Y17 VDDCORE VDDCORE power input 
Y20 VDDCORE VDDCORE power input 
Y21 VDDCORE VDDCORE power input 
Y25 VDDCORE VDDCORE power input 
AA17 VDDCORE VDDCORE power input 
AA20 VDDCORE VDDCORE power input 
AA21 VDDCORE VDDCORE power input 
AA25 VDDCORE VDDCORE power input 
V16 VDDCORE VDDCORE power input 
W16 VDDCORE VDDCORE power input 
Y16 VDDCORE VDDCORE power input 
E14 VFB CORE Connect to VDDCORE on substrate have a ball for ATE test 
A7 LX CORE VDDCORE DCDC connect IND 
A8 LX CORE VDDCORE DCDC connect IND 
B7 LX CORE VDDCORE DCDC connect IND 
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B8 LX CORE VDDCORE DCDC connect IND 
K17 VDDARM VDDARM power input 
K20 VDDARM VDDARM power input 
K21 VDDARM VDDARM power input 
L18 VDDARM VDDARM power input 
L17 VDDARM VDDARM power input 
L20 VDDARM VDDARM power input 
L21 VDDARM VDDARM power input 
M20 VDDARM VDDARM power input 
M19 VDDARM VDDARM power input 
N16 VDDARM VDDARM power input 
N17 VDDARM VDDARM power input 
N20 VDDARM VDDARM power input 
N21 VDDARM VDDARM power input 
P16 VDDARM VDDARM power input 
P17 VDDARM VDDARM power input 
P20 VDDARM VDDARM power input 
P21 VDDARM VDDARM power input 
R17 VDDARM VDDARM power input 
R20 VDDARM VDDARM power input 
R21 VDDARM VDDARM power input 
E13 VFB ARM Connect to VDDARM on substrate have a ball for ATE test 
А5 LX ARM VDDARM DCDC connect IND 
A6 LX ARM VDDARM DCDC connect IND 
B5 LX ARM VDDARM DCDC connect IND 
B6 LX ARM VDDARM DCDC connect IND 
M28 VDDMEM VDDMEM power input 
N28 VDDMEM VDDMEM power input 
R25 VDDMEM VDDMEM power input 
T25 VDDMEM VDDMEM power input 
U25 VDDMEM VDDMEM power input 
AB28 VDDMEM VDDMEM power input 
AC28 VDDMEM VDDMEM power input 
D12 VFB MEM VDDMEM power feed back 
A9 LX. MEM VDDMEM DCDC connect IND 
B9 LX MEM VDDMEM DCDC connect IND 
V12 AVDD28 Analog power input 2V8 
G25 LDO_CAP PLL power internal LDO need bypass cap 
Ү12 AVDD BB PLL analog power input 
B13 AVDD33. USB USB 3V3 power input 
E15 AVDD USB USB 1V8 power input 
G26 АМОРО МВТ WBT analog power input 
J12 VIO28 IO power input 2V8 
AE14 VIO18 IO power input 1V8 
F24 VIO18 IO power input 1V8 
R12 VIO18 IO power input 1V8 
AE26 VIO18 IO power input 1V8 
AJ10 VSD SDIOO power input 
AD5 VSIM2 VSIM2 power input 
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K18 AVDD CSI CSI analog power input 

K19 AVDD CSI CSI analog power input 
AE22 AVDD DSI DSI analog power input 

K9 BATDET. VREF battery detect power output 
AB5 BAT DET Battery detect 

J11 SENSE P Fuel gague sense positive 
K11 SENSE N Fuel gague sense negative 
C11 VBATSEN Charge circuit Vbat sense 
B11 ISENSE Charge circuit Vbat sense 
B10 VDRV Charge driver output 

C12 VCHG Charge input 

W2 KPLED_OUT Keypad led sink 

W3 VIBR_OUT Vibrator output 

P10 VBATD Battery DCDC control power input 
R10 VBATD Battery DCDC control power input 
T4 VBATA Battery LDO control power input 
T5 VBATA Battery LDO control power input 

P5 VBATPA Audio PA power input 

R5 VBATPA Audio PA power input 

M4 VBATAUD Audio circuit power input 

J3 VBATCG Class-G power input 

B3 VBATDRV DCDC power input 

B4 VBATDRV DCDC power input 

C3 VBATDRV DCDC power input 

C4 VBATDRV DCDC power input 

C5 VBATDRV DCDC power input 

C6 VBATDRV DCDC power input 

D4 VBATDRV DCDC power input 

D5 VBATDRV DCDC power input 

D6 VBATDRV DCDC power input 

D7 VBATDRV DCDC power input 

D8 VBATDRV DCDC power input 

E7 VBATDRV DCDC power input 

E8 VBATDRV DCDC power input 

A3 LX_RF DCDC RF connect IND 

G9 VFB_RF DCDC RF feed back 

Ci ІХ WPA DCDC WPA 

D3 VFB_WPA DCDC WPA feed back 

D2 APC_WPA DCDC WPA APT input 

A4 LX_CON DCDC connectivity 

F10 VFB_CON DCDC connectivity feed back 
G1 LX GEN DCDC LDO 

E2 VDCDC GEN DCDC LDO power input 

K12 VDD USB USB 3V3 power output 

AK3 VSIMO VSIMO connect on substrate need bypass cap 
AH2 VSIM1 VSIM1 connect on substrate need bypass cap 
AC6 VDD_SIM2 VDDSIM2 power output 

AE2 VDD_CAMA Camera analog power output 
AF1 AVDD_2V8 Analog power output 2V8 
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L12 VDD SDIO SDIO power output 

W1 VDD WIFIPA WIFI PA power out 

AA2 VDD CAMMOT Camera MOT power output 
АА1 | VDD EMMCCORE EMMC core power output 
AB2 VDD DCXO DCXO power output 

AA3 VDD SDCORE SDIO core power output 
АВ1 VDD 2V8 2V8 power output 

U2 AVDDPA Audio PA power need bypass cap 
M3 AVDDVB Voice band power need bypass cap 

P2 VDDAO Audio power need bypass cap 
01 VDD GENO DCDCLDO power output 

F2 МОР GEN1 DCDCLDO power output 

E3 VDD RFO DCDCLDO power output 

H5 VDD 1V8 DCDCLDO 1V8 power output 
AE27 VNF NAND Flash power inuput 

Fi VDD CAMD DCDC camera core power output 
G2 VDD CAMIO DCDC camera IO power output 

J1 VDDAMP DCDC Audio class G power output 
АС1 МРР EFFUSE power input Adie 
F22 VDDEFU EFFUSE power input Ddie 
C32 VSS Ground 

D30 VSS Ground 

D31 VSS Ground 

D32 VSS Ground 

E29 VSS Ground 

F13 VSS Ground 

F28 VSS Ground 

F32 VSS Ground 

G13 VSS Ground 

H11 VSS Ground 

H32 VSS Ground 

J10 VSS Ground 

J28 VSS Ground 

J29 VSS Ground 

K15 VSS Ground 

K16 VSS Ground 

K22 VSS Ground 

K23 VSS Ground 

K25 VSS Ground 

K30 VSS Ground 

K32 VSS Ground 

L15 VSS Ground 

L16 VSS Ground 

L19 VSS Ground 

L22 VSS Ground 

L23 VSS Ground 

L29 VSS Ground 

M8 VSS Ground 
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M15 VSS Ground 
M16 VSS Ground 
M17 VSS Ground 
M18 VSS Ground 
M21 VSS Ground 
M22 VSS Ground 
M23 VSS Ground 
M29 VSS Ground 
M30 VSS Ground 
M32 VSS Ground 
N15 VSS Ground 
N18 VSS Ground 
N19 VSS Ground 
N22 VSS Ground 
N23 VSS Ground 
N25 VSS Ground 

P8 VSS Ground 

P9 VSS Ground 
P15 VSS Ground 
P18 VSS Ground 
P19 VSS Ground 
Р22 VSS Ground 
Р23 VSS Ground 
P30 VSS Ground 
P32 VSS Ground 
R15 VSS Ground 
R16 VSS Ground 
R18 VSS Ground 
R19 VSS Ground 
R22 VSS Ground 
R23 VSS Ground 
R28 VSS Ground 
R29 VSS Ground 

T8 VSS Ground 
T10 VSS Ground 
T15 VSS Ground 
T17 VSS Ground 
T18 VSS Ground 
T19 VSS Ground 
T22 VSS Ground 
Т23 VSS Ground 
T30 VSS Ground 
T32 VSS Ground 

U8 VSS Ground 

U9 VSS Ground 
U10 VSS Ground 
U15 VSS Ground 
U18 VSS Ground 
U19 VSS Ground 
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U22 VSS Ground 
U23 VSS Ground 
U29 VSS Ground 
V9 VSS Ground 
V15 VSS Ground 
V18 VSS Ground 
V19 VSS Ground 
V22 VSS Ground 
V23 VSS Ground 
V30 VSS Ground 
V32 VSS Ground 
W9 VSS Ground 
W15 VSS Ground 
W18 VSS Ground 
W19 VSS Ground 
W22 VSS Ground 
W23 VSS Ground 
W28 VSS Ground 
W29 VSS Ground 
Y7 VSS Ground 
Y8 VSS Ground 
Y9 VSS Ground 
Y15 VSS Ground 
Y18 VSS Ground 
Y19 VSS Ground 
Y22 VSS Ground 
Y23 VSS Ground 
Y24 VSS Ground 
Y30 VSS Ground 
Y32 VSS Ground 
ААВ VSS Ground 
AA15 VSS Ground 
AA16 VSS Ground 
AA18 VSS Ground 
AA19 VSS Ground 
AA22 VSS Ground 
AA24 VSS Ground 
AA29 VSS Ground 
AA31 VSS Ground 
AB29 VSS Ground 
AB30 VSS Ground 
AB32 VSS Ground 
AC29 VSS Ground 
AD30 VSS Ground 
AD32 VSS Ground 
AE29 VSS Ground 
AF30 VSS Ground 
AF32 VSS Ground 
E5 VSSDRV DCDC power Ground 
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E6 VSSDRV DCDC power Ground 
F4 VSSDRV DCDC power Ground 
F5 VSSDRV DCDC power Ground 
F6 VSSDRV DCDC power Ground 
F7 VSSDRV DCDC power Ground 
F8 VSSDRV DCDC power Ground 
G4 VSSDRV DCDC power Ground 
G7 VSSDRV DCDC power Ground 
G8 VSSDRV DCDC power Ground 
R1 VSSPA Class D PA ground 
R2 VSSPA Class D PA ground 

AA12 AVSS BB Analog Ddie Ground 
AE8 AVSS BB Analog Ddie Ground 
E27 AVSS WBT WBT Ground 
E28 AVSS WBT WBT Ground 
E17 AVSS CSI CSI analog Ground 
E18 AVSS CSI CSI analog Ground 
E19 AVSS CSI CSI analog Ground 

AA23 AVSS DSI DSI analog Ground 

AF23 AVSS DSI DSI analog Ground 
K6 AGNDVB Voice band analog GND 
A1 NC NC 

A2 NC NC 

A32 NC NC 

A33 NC NC 
B1 NC NC 

B33 NC NC 

Aji NC NC 

AJ33 NC NC 

АК1 МС МС 

АК2 МС МС 

АКЗЗ МС МС 

АКЗ2 МС МС 
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4.3 Pin Multiplexed Function List 


lor UELLE aua 


исо рат Јо [emco [от | | [690 [vor | 
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ото jum jo | | Еј 54 [от 
wwo Joro (| | | Р | јок рот 
urs ево | |зео Гак окове fo foros [wor | 
е [ев Јо јок јот [eromen [© [вто [vor | 
тю ео {о [ем [vor | | [сов [от 
Fumo оао СООО [от | — — ОИ СЕССИИ 
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Fem [им [extra Јасно [тот [orioz Шот | 
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SPI1_CSN SPI1_CSN ПОЛ RFSENO D МОЛ | GPIO132 МОТ 


Em feno | | —L евон рот 
поо атоо [оп [emon or | | знов [ver | 
Dm [wa [к ење [1 |_| Јов рот 
mo [me | [Роем јаже |1 [emos [wor | 
Tunas — [ме [© [oomen N [ornen [i [oros [vor 
Dwmsrw [мет |1 |оеоятокег јо [evor [от | овозе [wor | 
[стою — |твлоак |o [spon јот [зоок јот [oroz [wor | 
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omoes — |твлсволта |o пи | | [vec acuso fi [Gees [wor | 
сәсе? — јаре [тобо lor |__| [sees or | 
[apices —  [rmcepre [o јеаке јот чедо важ || __| беса [vor | 
omoze [rmacepw [o |ивияскво | [vom | vec_abe_usurck [i | бесно јот 
mous — [men fo | 7-2 ОИ eo [от 
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[mong јо o |} | | leow | 
пета [arora o | | | — L Јас [vor 
ете [mene [о | | Р | Јас рот 
[mous — [mens Jo | | | | leow рот 
ете јет o | ОИ ПО О Јас Ter ] 
menm — [mew |о | | 13 | [юз рот 
[mcum — [mens o | | | | Јас рот 
нест — [mens o | = |_| | Јас [vor 
еа — [meme |о | | Р | Јас рот 
реше [mens Jo | | Р | Јас рот 
а [meme fo | | | || баве рот 
ет [Aronia [о ТЕ | Јас рот 
ее ____| вета |о | је јот [овоз јот 
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[msc Jese fom |_| Девон ] 
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RFSEN RFSEN GPIO32 O/T 
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0x0000 | PIN СТВІ REGO | 3210 
0x0004 | PIN СТВІ ВЕСТ | 3210 
0x0008 | PIN СТВІ ВЕС? | 3210 
0x000C | PIN СТВІ ВЕСЗ | 32'h0 
0x0010 . | PIN СТВІ REGA | 32'h110000 
0х0014 | | PIN СТВІ ВЕС5 | 32'h0 
0х0018 | PIN СТВІ REG6 | 32'hO 
0x001C | PIN СТВІ REG7 | 32'h000F0000 
0x0020 | RFSDAO 32'h5E070 
0x0024 | RFSCKO 32'h5E070 
0x0028 | RFSENO 32'h5EOBO 
0х002С | RFCTLO 32'h5E070 
0x0030 | RFCTL1 32'h5E070 
0x0034 | RFCTL2 32'h5E070 
0x0038 | ВЕСТІЗ 32'h5E070 
0x003C | RFCTL4 32'h5E070 
0х0040 | ВЕСТІ5 32'h5E070 
0x0044 | RFCTL6 32'h5E070 
0x0048 | RFCTL7 32'h5E070 
0х004С | RFCTL8 32'h5E070 
0x0050 | RFCTL9 32'h5E070 
0x0054 | RFCTL10 32'h5E070 
0x0058 | RFCTL11 32'h5E070 
0x005C | RFCTL12 32'h5E070 
0x0060 | RFCTL13 32'h5E070 
0x0064 | RFCTL14 32'h5E070 
0x0068 | RFCTL15 32'h5E070 
0x006C | PTEST 32'h5E000 
0x0070 | ANA INT 32'h5E000 
0x0074 | EXT RST B 32'h5E000 
0x0078 | CHIP. SLEEP 32'h5E000 
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0x007C | XTL BUF ENO 32'h5E000 
0x0080 | XTL BUF ЕМ 32'h5E000 
0х0084 | СІК 32K 32'h5E000 
0x0088 | AUD SCLK 32'h5E000 
0x008C | AUD ADDO 32'h5E000 
0x0090 | AUD ADSYNC 32'h5E000 
0x0094 | AUD DAD1 32'h5E000 
0x0098 | AUD DADO 32'h5E000 
0x009C | AUD DASYNC 32'h5E000 
0х00АО | ADI D 32'h5E000 
0x00A4. | ADI SYNC 32'h5E000 
0x00A8. | ADI SCLK 32'h5E000 
Ox00AC | LCD RSTN 32'h5E070 
0х00В0 | LCD FMARK 32'h5E070 
0х0084 | SPI1 СОМ 32'h5EOBO 
0х00В8 |SPI1 DO 32'h5E070 
0хХ00ВС | SPI1_DI 32'h5E070 
Ox00CO |5РИ СІК 32'h5E070 
0х00С4 | NFWPN 32'h5E000 
0x00C8 | NFRBN 32'h5E080 
0х00СС | NFCLE 32'h5E000 
0х0000 | NFALE 32'h5E000 
0x00D4 | NFREN 32'h5E000 
0х0008 | NFD4 32'h5E040 
0х000С | NFD5 32'h5E040 
ОХООЕО | NFD6 32'h5E040 
0х00Е4 | МЕО7 32'h5E040 
0х00ЕЗ | NFD10 32'h5E040 
0х00ЕС | NFD11 32'h5E040 
OxOOFO | NFD14 32'h5E040 
0х00Ғ4 | NFCENO 32'h5E000 
0х00Ғ8 | NFCEN1 32'h5E000 
ОХООЕС | NFWEN 32'h5E000 
0x0100 | NFDO 32'h5E000 
0х0104 | NFD1 32'h5E000 
0x0108 | NFD2 32'h5E000 
0х010С | NFD3 32'h5E000 
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0x0110 | NFD8 32'h5E040 
0х0114 | NFD9 32'h5E040 
0х0118 | NFD12 32'h5E040 
0х011С | NFD13 32'h5E040 
0x0120 | NFD15 32'h5E040 
0х0124 | CCIRMCLK 32'h5E010 
0x0128 | CCIRRST 32'h5E070 
0х012С | CCIRPD1 32'h5E070 
0x0130 | CCIRPDO 32'h5E070 
0x0134 | SCLO 32'h5EOBO 
0x0138 | SDAO 32'h5EOBO 
0x013C.. | KEYOUTO 32'h5E000 
0х0140 | KEYOUT1 32'h5E040 
0x0144 | KEYOUT2 32'h5E070 
0x0148 | KEYINO 32'h5E080 
0х014С | KEYIN1 32'h5E080 
0x0150 | KEYIN2 32'h5E070 
0х0154 | CLK AUXO 32'h5E070 
0x0158 | СІК AUX1 32'h5E070 
0х015С | 15001 32'h5E070 
0x0160 15000 32'h5E070 
0х0164 | IISOCLK 32'h5E070 
0x0168 IISOLRCK 32'h5E070 
0х016С | MTDO 32'h5E000 
0x0170 | MTDI 32'h5E080 
0х0174 |МТСК 32'h5E040 
0х0178 | MTMS 32'h5E080 
0х017С | MTRST М 32'h5E080 
0x0180 | TRACECLK 32'h5E070 
0x0184 | TRACECTRL 32'h5E070 
0х0188 | TRACEDATO 32'h5E070 
0х018С | ТВАСЕОАТІ 32'h5E070 
0х0190 | TRACEDAT2 32'h5E070 
0х0194 | TRACEDAT3 32'h5E070 
0х0198 | TRACEDAT4 32'h5E070 
0х019С | ТВАСЕОАТ5 32'h5E070 
ОХОТАО | TRACEDAT6 32'h5E070 
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0х01А4 | TRACEDAT7 32'h5E070 
0x01A8 | UOTXD 32'h5E000 
ОХОТАС | UORXD 32'h5E080 
0x01BO | UOCTS 32'h5E070 
0х0184 | UORTS 32'h5E070 
0x01B8 | U1TXD 32'h5E000 
Ox01BC | U1RXD 32'h5E080 
Ox01CO | U2TXD 32'h5E070 
0х0104 | U2RXD 32'h5E070 
0х01С8 | U2CTS 32'h5E070 
0x01CC. | U2RTS 32'h5E070 
0x01DO. | SCL2 32'h5EOBO 
0х0104 | SDA2 32'h5EOBO 
0x01D8 | EXTINTO 32'h5E070 
Ox01DC | ЕХТІМТІ 32'h5E070 
ОХОТЕО | SCL1 32'h5E0B0 
0Х01Е4 | 5рА1 32'h5EOBO 
Ox01E8 | SIMCLKO 32'h5E070 
ОХОТЕС | SIMDAO 32'h5E070 
ОХОТЕО | SIMRSTO 32'h5E070 
ОхОТЕ4 | SIMCLK1 32'h5E070 
Ox01F8 | SIMDA1 32'h5E070 
ОХОТЕС | SIMRST1 32'h5E070 
0х0200 | SIMCLK2 32'h5E070 
0х0204 | SIMDA2 32'h5E070 
0х0208 | SIMRST2 32'h5E070 
0x020C | 5р1 CLK 32'h5E070 
0x0210 | SD1 CMD 32'h5E070 
0х0214 | SD1 DO 32'h5E070 
0x0218 | SD1 D1 32'h5E070 
0х021С | SD1 D2 32'h5E070 
0х0220 | SD1 03 32'h5E070 
0х0224 | SDO_D3 32'h5E070 
0x0228 | SDO D2 32'h5E070 
0x022C | SDO CMD 32'h5E070 
0х0230 | SDO DO 32'h5E070 
0х0234 | 5р0 D1 32'h5E070 
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0х0238 | SDO CLKO 32'h5E070 
0х023С | RF ADC ON 32'h5E070 
0x0240 | RF DAC ON 32'h5E070 
0x0338 | CP2 RFCTLO 32'h5E070 
0х033С | CP2 RFCTL1 32'h5E070 
0x0340 | CP2 RFCTL2 32'h5E070 


Register Description 
Pin CTRL REGO 
Description: Pin global control register 


[31:22] | RO 10'h0 Reserved 


wrap ара subsys | [21:20] | R/W гло Debug bus wrap select: 
sel 2'b00: WRAP DBG BUS- 
{byte3,byte2,byte1 ,byte1} 
2’b01: WRAP_DBG_BUS= 
{byte2,byte1 ,byteO,byte3} 
2'b10: WRAP_DBG_BUS= 
(byte1,byteO,byte3,byte2] 
2'b11: WRAP DBG BUS- 
(byteO,byte3,byte2,byte1) 
dbg. subsys sel [19:16] | RW 4'hO Debug bus sub-system select: 
4'b0001: from aon top 
4'b0010: from ap top 
4'b0011: from gpu top 
4'b0100: from pub top 
4'b0101: from con top 
4'b0110: from mm top 
4'b0111: from w cp top 
Others: reserved 


[15] RO тро Reserved 


МО18 NF. wpdi [14] R/W 1'hO Input VIO18 NF/VDDCORE interface pull-down 
enable. Асіуе-1. WhenVIO18 NF power down 
and VDDCORE power on, set WPDI-1 to prevent 
leakage current. 


VIO18 ADI wpdi [13] RAN 1'hO Input VIO18 ADI/VDDCORE interface pull-down 
enable. Асіуе-1. WhenVIO18 ADI power down 
and VDDCORE power on, set WPDI-1 to prevent 
leakage current. 


МІОЇ8 2 wpdi [12] RAN 1'hO Input УІ018 2/VDDCORE interface pull-down 
enable. Асіуе-1. WhenVIO18 2 power down and 
VDDCORE power on, set WPDI=1 to prevent 
leakage current. 


VIO18 1 wpdi [11] R/W тро Input УІ018 1/VDDCORE interface pull-down 
enable. Асіуе-1. WhenVIO18 1 power down and 
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VDDCORE power on, set WPDI=1 to prevent 
leakage current. 


VDDIO VMEM wp | [10] RAW | 10 Input VDDIO VMEM/VDDCORE interface 

di pull-down enable. Асіїме- 1. WhenVDDIO VMEM 
power down and VDDCORE power on, set 
WPDI=1 to prevent leakage current. 


[9:6] RO 40 Reserved 


VIO18 3 wpdi [5] R/W ТО Input VIO18 3/VDDCORE interface pull-down 
enable. Асіуе-1. WhenVIO18 3 power down and 
VDDCORE power on, set WPDI=1 to prevent 
leakage current. 


МО18 NF1 wpdi [4] RAW |4'hO Input VIO18 NF1/VDDCORE interface pull-down 
enable. Асіуе-1. WhenVIO18. NF1 power down 

and VDDCORE power on, set WPDI-1 to prevent 
leakage current. 


[3:1] RO зло Reserved 
USB РОВМ [0] RAN тро USB power on reset, active low 


Pin СТВІ ВЕСТ 
Description: Pin global control register1 


[31:15 | RO 17'h0 | Reserved 


і51Ігек pin in sel | [14] R/W | 1'hO 1511 ВСК source select: 

1750: from function2 TRACEDATA7 pad 
1'b1: from function2 AUD DASYNC pad 
1519г pin іп sel [13] RAW | 1'h0 15101 source select: 

1’b0: from function2 TRACEDA4 pad 
1’b1: from function2 AUD ADDO pad 

їз сік pin in sel | [12] R/W |1'hO IIS1CLK source select: 

тро: from function2 TRACEDAG pad 
1'b1: from function2 AUD SCLK pad 


[11:9] | RO ЗЋО Reserved 


cp dtms pin in s | [8] R/W | 10 CP DTMS source select: 

el 1'р0: from function3 CCIRRST pad 
1'b1: from function2 MTMS pad 

cp dtdi рт in sel | [7] R/W | 1'hO СР DTDI source select: 


тро: from function3 CCIRPDO pad 
1'b1: from function2 MTDI pad 


cp dtck pin in se | [6] R/W | 1'hO CP DTCK source select: 
| ТБ: from function3 CCIRMCLK pad 
1'b1: from function2 MTCK pad 
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[5:0] RO 6'ћо Reserved 


Pin CTRL REG2 
Description: Pin global control register2 


usb цапі sel [31] RAW | 180 0: Normal UART interface1 function 
1: USB DP/DM as UART RXD/TXD as UART interface 
usb uart oe [30:29] RAW |280 This signal controls the DM data direction at UART 


function, this signal is valid only when 
05820 BYPASS FS set to 1'b1 


O:receiver 
1:transmitter 


[28:23] | RO 6'hO Reserved 


sim2 sys sel [22] R/W тро SIM interface2 (5 МРА2...) select: 
1°50: CPO SIM2 controller 
1b1: AP SIMO controller 


simi sys sel [21] R/W тро SIM interface1 (SIMDA1...) select: 
1'bO: CPO SIM1 controller 
1’b1: AP SIMO controller 


simO sys sel [20] RAW | 180 SIM interfaceO (SIMDAO...) select: 
1°50: СРО SIMO controller 
191: AP SIMO controller 


[19:13] | RO 7'hO Reserved 


uart2 sys sel [12:10] | ВА | 3ЗЋО ПАКТ interface2 (U2TXD...) select: 
3'b000: APO UART2 controller 
3'b001: СРО ОАКТ1 controller 
3'b010: CP2 UARTO controller 
3'b011: CP2 UART1 controller 
Others: reserved 


uart1 sys. sel [9:7] R/W. | ЗЋО UART interface1 (U1TXD...) select: 
372000: APO UART 1 controller 
3'b001: СРО ОАКТ1 controller 
3'b010: CP2 UARTO controller 
3'b011: CP2 UART1 controller 
Others: reserved 


иагі0 sys sel [6:4] RAW | ЗЋО UART interfaceO (UOTXD...) select: 
3'b000: APO UARTO controller 
3'b001: CPO UARTO controller 
3'b010: CP2 UARTO controller 
3'b011: CP2 UART1 controller 
Others: reserved 
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[3:0] RO 40 Reserved 


AP. SIM--SIMO IO 
AP. SIM--SIM1 IO 
AP. SIM--SIM2 IO 
CP. SIMO -> SIMO IO 
CP. SIM1 -> SIM1 IO 
CP. SIM2  SIM2 IO 


OJ XI реј =] хіх 
хехе ~ |х 
м|х|о|о|о | ~ 


*SIMO/SIM1/SIM2 IO need to be configured as SIM function first 


X X 0 AP. UARTO -> UARTO IO 

X 0 X АР UART1 -> UART1 IO 

0 X X AP. UART2 -> UART2 IO 

X X 1 CPO UARTO -» UARTO IO 
X 1 X СРО ОАВТІ -> UART1 IO 
1 Not 1 X СРО ОАВТІ -> UART2 IO 
X X 2 CP2 UARTO -» UARTO IO 
X 2 Not 2 CP2 UARTO -> UART1 IO 
2 Not 2 Not 2 CP2 UARTO -» UART2 IO 
X X 3 CP2_UART1 -> UARTO IO 
X 3 Not 3 CP2_UART1 -> UART1 IO 
3 Not 3 Not 3 CP2_UART1 -> UART2 IO 


*UARTO/UART1/UART2 IO need to be configured as UART function first 


Pin СТВІ REG3 
Description: Pin global control register3 


wüdrst out sel [31] R/W 1'һ0 Watch dog reset source select: 
1’b0: from САТ? watch dog 
1’b1: from AP watch dog 


[30:19] | RO 1270 | Reserved 
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дріо infO sys sel | [18] R/W ТО CP ARM СРІО select: 
1'bO: СРО GPIO controller 
1'b1: CP2 GPIO controller 


17:10] | RO 8'hO Reserved 


151 sys sel [9:8] RAN 2'h0 IIS interface1 (IIS1DI...) select: 
2'b00: AP 1151 controller 
2'b01: CPO IIS1 controller 
2'b10: CP2 150 controller 
2'b11: VBC 150 controller 


150 sys sel [7:6] R/W 2'h0 IIS interface (IISODI...) select: 
2'b00: AP 150 controller 
2'b01: СРО 150 controller 
2'b10: CP2 150 controller 
2'b11: VBC 150 controller 


[5:1] RO 5'hO Reserved 
1501 loop sel [0] R/W ТО IIS interfaceO and interface1 loop select 


Pin CTRL REG4 
Description: Pin global control register4 


[31:29] | RO 3'h0 Reserved 

VIO28 pp1 [28] RAN 1'ho VIO28 domain driving boost 

0: no boost 

1: boost 

VIO SIM2 рр1 [27] R/W 1'ho VIO_SIM2 domain driving boost 
0: no boost 

1: boost 

VIO SIM1 pp1 [26] RAN ТО VIO SIM1 domain driving boost 
0: no boost 

1: boost 

VIO. 6ІМО pp1 [25] R/W ТО VIO SIMO domain driving boost 
0: no boost 

1: boost 

МО SDO ррі [24] R/W 1'ho VIO_SDO domain driving boost 
0: no boost 

1: boost 

[23:21] RO зло Reserved 

VIO28 ms [20] R/W БІ VIO28 domain pad driving level: 
0: 1.8V 

1: 3.3V 
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VIO SIM2 ms [19] R/W ТО МО SIM2 domain pad driving level: 
0: 1.8V 
1: 3.3V 
VIO SIM1 ms [18] R/W ТО МО SIM1 domain pad driving level: 
0: 1.8V 
1: 3.3V 
VIO SIMO ms [17] R/W ТО VIO SIMO domain pad driving level: 
0: 1.8V 
1: 3.3V 
VIO 500 ms [16] R/W Thi VIO_SDO domain pad driving level: 
0: 1.8V 
1:3.3V 


[15:8] RO 8'ho Reserved 
test dbg mode7 [7] R/W ТО 1:50: debug тоде7 disable 
1'b1: debug тоде7 enable 


test dbg mode6 [6] R/W тро 1’b0: debug тодеб disable 
161: debug mode6 enable 


test dbg mode5 [5] R/W тро 160: debug тоде5 disable 
161: debug тоде5 enable 


test ард mode4 [4] R/W тро 160: debug тоде4 disable 
161: debug тоде4 enable 


test dbg mode3 [3] R/W 1'ho 1’b0: debug mode3 disable 
1’b1: debug mode3 enable 


test_dbg_mode2 [2] R/W 1'hO 1’b0: debug тоде2 disable 
1’b1: debug mode2 enable 


test дра mode1 [1] R/W 1'hO 1’b0: debug mode1 disable 
1’b1: debug тоде1 enable 
test dbg modeO [0] R/W тро Debug mode selection: 

1’b0: debug тодео disable 
1’b1: debug modeO enable 


Pin СТВІ REG5 
Description: Pin global control register5 


іотих ата зе! wrap[31:0] [31:0] | RW. | 32h0 | DDR ЕМО source select: 


0: from DMC 
1: from IOMUX 
Pin СТВІ REG6 
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Description: Pin global control register6 


[31] RO тро Reserved 


iomux dmodt sel wrap[1:0] [30:29] | RW |2ћ0 DDR EMODT source select: 
0: from DMC 
1: from IOMUX 


iomux dmrstn sel wrap [28] R/W ТО DDR EMRSTN source select: 
0: from DMC 
1: from IOMUX 


iomux dmrasn sel wrap [27] R/W 1'һ0 DDR EMRASN source select: 
0: from DMC 
1: from IOMUX 


iomux dmcasn sel wrap [26] R/W ТО DDR EMCASN source select: 
0: from DMC 
1: from IOMUX 


iomux dmwen sel wrap [25] RAN 1'hO DDR EMWEN source select: 
0: from DMC 
1: from IOMUX 


iomux dmclkdm. sel wrap [24] R/W по DDR ЕМСІ КОМ source select: 
0: from DMC 
1: from IOMUX 


iomux_dmclkdp_sel_wrap [23] R/W ТО DDR EMCLKDP source select: 
0: from DMC 
1: from IOMUX 


iomux dmcke sel wrap[1:0] [22:21] R/W 2'һ0 DDR ЕМСКЕ source select: 
0: from DMC 
1: from IOMUX 


іотих dmcsn sel wrap[1:0] [20:19] | RW. |2'hO DDR EMCSN source select: 
0: from DMC 
1: from IOMUX 


iomux dmba sel wrap[2:0] [18:16] R/W 310 DDR EMBA source select: 
0: from DMC 
1: from IOMUX 


iomux dma sel wrap[15:0] [15:0] R/W 1600 DDR ЕМА source select: 
0: from DMC 
1: from IOMUX 


Pin СТВІ REG7 
Description: Pin global control register7 


[31:21] | RO 11'һ0 Reserved 
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VIO28 рма [20] R/W | 180 This register is cooperate with 
VIO28 ms. VIO28 power down, active 
high 
The setting should be as below 
VIO28:VIO28 ms:VIO 28 pwd 
3.3V:1:0 
1.8У:0:0 

0\:0:1 
МО SIM2 рма [19] RAW | 1'h1 This register is cooperate with 


VIO SIM2 ms. VIO SIM2 power 
down, active high 


The setting should be as below 
VIO SIM2:VIO SIM2 ms:VIO SIM2 
pwd 
3.3V:1:0 
1.8У:0:0 
0V:0:1 
VIO SIM1 pwd [18] RAW | 1'h1 This register is cooperate with 


VIO SIM1 ms. VIO. SIM1 power 
down, active high 


The setting should be as below 


VIO SIM1:VIO SIM1 ms:VIO SIM1 
pwd 


3.3V:1:0 
1.8У:0:0 
0\:0:1 
МО SIMO рма [17] RAW | "4 This register is cooperate with 


VIO SIMO ms. VIO SIMO power 
down, active high 


The setting should be as below 


МО SIMO:VIO SIMO ms:VIO SIMO 
pwd 


3.3V:1:0 
1.8У:0:0 
0\:0:1 
VIO 500 рма [16] R/W | 1'h1 This register is cooperate with 


МО 800 ms. МО 500 power down, 
active high 


The setting should be as below 


VIO SDO:VIO SDO ms:VIO SDO pw 
d 


3.3V:1:0 

1.8У:0:0 
0\:0:1 

[15:12] | ВО 4'hO Reserved 


iomux dmdgsn sel wrap[3:0 | [11:8] R/W | 480 DDR EMDQSN source select: 
] 0: from DMC 
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1: from IOMUX 


iomux dmdgs sel wrap[3:0] | [7:4] R/W | 4ћ0 DDR EMDQS source select: 
0: from DMC 
1: from IOMUX 


іотих dmdqm sel wrap[3:0 | [3:0] RAW | 4'hO DDR ЕМРОМ source select: 
] 0: from DMC 
1: from IOMUX 


Other Pin Control Register 
Description: Other Pin control register share the same bit format shown as below: 


EE Se ЕЕ ЕЕ А Р я 


R 
н ВӘ O 


PIN NAME fu 
n. sel 


Reserved 


Note 
• "PIN МАМЕ” represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin 
Multiplexed Function List, the default value of each control bit is detailed in Memory 
Map. 
e Please don't modify the value in reserved filed. It maybe debug setting for some IOs. 
[31:30] | RO 2'h0 Reserved 
PIN NAME Бог drv*1 [20:18] RAN 3'h1 Drive Strength select 
[17] RO 1'hO Reserved 
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PIN NAME dslp en [16:13] RAN 4'hf Sleep mode enable: 
BITO: Sleep with AP sleep 
BIT1: Sleep with CPO sleep 
BIT2: Sleep with CP1 sleep, no function 
BIT3: Sleep with CP2 sleep 

PIN NAME bsr wpus [12] RAN ТО Pull up resistor select 

PIN NAME bsr se [11] RAN то Schmitt trigger input enable 

[10:8] RO 3'hO Reserved 

PIN NAME fun мри [7] RAN Weak pull up for function mode 

PIN NAME fun wpdo [6] RAN Weak pull down for function mode 

PIN NAME fun sel [5:4] RAN Function select: 
2'b00: Function1 
2’b00: Function2 
2'b00: Function3 
2’b00: Function4 

РІМ NAME slp мри [3] RAN то Weak ри! up control іп chip deep sleep 
mode 

PIN NAME slp wpdo [2] RAN 1hO Weak pull down control in chip deep sleep 
mode 

PIN NAME 5ір ie [1] RAN 1hO Input enable control in chip deep sleep mode 

РІМ NAME 5р oe [0] RAN 1hO шо. enable control in chip deep sleep 
mode 


"1. PIN NAME Бог drv[20] only exist for cell name is SPSEBC2 24Х VL or SPZTRKDSD3LC30X1V 


V0.1 
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SPSEBC2 24X VL | NFD[0] VIO18 NF | arm boot тао 
SPSEBC2 24X VL | NFD[1] VIO18 NF | arm boot та1 
SPSEBC2 24X VL | NFD[2] VIO18 NF | arm boot таг 
SPSEBC2 24X VL | NFD[3] МІ018 NF | arm boot таз 
SPSEBC2 X VL U1TXD VIO18 1 USB download enable 

PAD information 

Digital Pad Type Description 

Cell Name Description 


SPSCBC2 8X HL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-up Resistor., 
Programmable Driver Strength. No tolerance function. The Schmitt trigger 
input function can be controlled by the SE signal .SE=1, Schmitt input 
enable .5Е-0 Schmitt input disable. (Horizontal) 


SPSCBC2 8X VL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-up Resistor., 
Programmable Driver Strength. No tolerance function. The Schmitt trigger 
input function can be controlled by the SE signal .SE=1, Schmitt input 
enable .5Е-0 Schmitt input disable. (Vertical) 


SPSCBC2 8X W. VL 


Base on the SPSCBC2 8X VL/HL, enlarge the ESD area for 
SIMcard/Keypad and etc. 8KV ESD performance. (Vertical) 


SPSCBC2.8X ПС VL 


Base on the SPSCBC2 8X VL/HL, change the soft pull up resistor from 
4.7K to 1.8K. (Vertical) 


SPSEBC2 24X VL 


Bi-direction Pad with Enable Controlled Pull-Down &Pull-Up Resistor., 
Programmable Driver Strength. No tolerance function. The Schmitt trigger 
input function can be controlled by the SE signal .SE=1, Schmitt input 
enable .SE-0 Schmitt input disable. Using for EMMC/SD interface 
(VDDIO-1.8V). (Vertical) 


SPZTRKDSD3LC30X1V | Programmable 3.0V SD 3.0 bidirectional buffer (Vertical) 
SPZTRKD28LC30X1H Programmable 3.0V bidirectional buffer, staggered, horizontal 
SPDDRIO DDRIO: Data/Address/Command Bi-direction IO. P/G decap:6.15pf 
SPDDRIODIF2 ООН: CLK/DQS differential input/output P/G decap:2*6.15pf 
SPPZQ DDRIO: Output impedance caliber. IO. Р/С decap:2*6.15pf 
SPVREF DDRIO: 1/2*VDDIO reference voltage input IO. P/G decap:6.15pf 


Digital Power / Ground cell 


SPVDD1 HL VDDCORE 0.9М power pad. (Horizontal) 

SPVDD1 VL VDDCORE 0.9М power pad. (Vertical) 

SPVDD1 S3 VDDCORE 1.05V power pad. P/G decap:8pf 

SPVSS1 HL Core ground pad. (Horizontal) 

SPVSS1 VL Core ground pad. (Vertical) 

SPVSS1 S3 Core ground pad. P/G decap:10pf 

SPVDD2 HL VDDIO 1.8V power pad. (Horizontal) 
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SPVDD2 VL VDDIO 1.8V power pad. (Vertical) 
SPVDD2 S3 VDDIO 1.2V power pad, P/G decap:10pf 
SPVSS2 HL VSSIO 1.8V ground pad. (Horizontal) 
SPVSS2 VL VSSIO 1.8V ground pad. (Vertical) 


SPVDD2POC S3 


VDDIO 1.2V power on control pad. A power domain must & only have one 
SPVDD2POC cell. P/G decap:13pf 


SPVDD2CAP S3 


VDDIO 1.2V power pad. P/G decap:14pf 


SPVSS2 S3 


VSSIO 1.2V ground pad. P/G decap:12pf 


SPVSS2CAP 53 


VSSIO 1.2V ground pad. P/G decap:12pf 


SPVDD1ANA HL 


The 0.9V power supply pad, which supply the 0.9V core voltage to Core 
Circuit. (Horizontal) 


SPVDD2ANA VL 


The 1.8V power supply pad. Only supply the 1.8V to the internal circuit for 
example Efuse. Need cut the VDDIO power rail using the CUT cell. (Vertical) 


SPVDD2POC HL 


VDDIO 1.8V power on control pad. A power domain must & only have one 
SPVDDPCC cell. (Horizontal) 


SPVDD2POC VL 


VDDIO 1.8V power on control pad. A power domain must & only have one 
SPVDDPCC cell. (Vertical) 


VCCKLCH Power supply for the internal core cells and І/О-іо-соге interface, staggered, 
horizontal 

VCCKLCV Power supply for the internal core cells and І/О-іо-соге interface, staggered, 
vertical 

GNDKLCH Ground supply for the internal core cell and l/O-to-core interface, staggered, 
horizontal 

GNDKLCV Ground supply for the internal core cell and l/O-to-core interface, staggered, 
vertical 

GNDIOLCH Ground supply for the 3.0V input buffer and output buffer, staggered, 
horizontal 

GNDIOLCV Ground supply for the 3.0V input buffer and output buffer, staggered, vertical 


Power Switch ИО cells 


VCCH30L18PWLCH Power switch for МССЗОЏТ (3.0V) and power supply for 
VCC18U,staggered, horizontal 

VCCH30L18PWLCV Power switch for МССЗОЏТ (3.0V) and power supply for 
VCC18U,staggered, vertical 

VCC18DPWLCH Power switch for the VCC18DO input buffer and out buffer, staggered, 
horizontal 

VCC18DPWLCV Power switch for the VCC18DO input buffer and out buffer, staggered, 
vertical 
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SPSCBC2 8X HL/VL 
Truth Table: Input function: CZPAD&IE, Output function: PADZA&OE 


А | РАЮ |С |Е | OE |WPU | WPUS WPDO WPDI 
Input X |0 0 |1 0 X 0 0 
X |1 1 |1 0 0 X 0 0 
Output 0 |0 0 |0 1 0 X 0 0 
1 |1 0 |0 1 0 X 0 0 
Inout 0 |0 0 |1 1 0 X 0 0 
1 |1 1 |1 1 0 X 0 0 
Tri State X | HZ 0 |0 0 0 X 0 0 
X | HZ 0 |0 0 0 X 0 0 
Pull Up X |1 о ро 0 1 0: 20K(1.8V) 0 0 
1:4.7K(1.8V) 
Pull Down X |0 0 |0 0 0 X 1 0 
IO Power-down X |X 1 |X |X Х Х Х 1 


Driver Strength Select Function: 


DRV[1] | DRV[0] 

0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 8mA 


DC Parameter: 


Description SS TT FF 

Мт+ | Schmitt trig. Low to High threshold point (1.8М) X 1.20V X 

Vr- Schmitt trig. High to Low threshold point (1.8V) X 0.64V X 

RPU | Pull-up resistor (1.8V) 30K/6K | 22K/4.6K | 16K/3.5K 
RPD | Pull-down resistor (1.8V) 30K 40K 60K 

јама | Active Current@100MHz, FF Corner, 30pf loading | X X 4mA 

Ist Standby Current Х «0.1uA X 

loZ | Tri-state output leakage current @Vo=8V ог ОМ X «0.1uA X 


AC parameter: 


Delay path Rise Time(ns) | Fall Time(ns) | Rise Delay(ns) | Fall Delay(ns) 
PAD>C 0.193 0.198 0.437 0.327 
А->РАП | 2mA | 4.911 4.766 3.379 3.540 
4mA | 2.569 2.491 2.452 2.510 
6mA | 1.778 1.778 2.168 2.193 
мол зргеафтит Communications, Inc., Confidential and Proprietary | | | 69 of 1867. 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


ӘКЕЛШІ 


SC7731C Device Specification 


8mA 


2.548 


2.548 


2.491 


2.521 


SPSEBC2 24X HL/VL 
Truth Table: Input function: CZPAD&IE, Output function: PADZA&OE 


A | PAD |С НЕ | ОЕ |МРЏ | WPUS WPDO WPDI 

Input X |0 0 |1 0 0 X 0 0 
X |1 1 |1 0 X 0 0 

Output 0 |0 0 |0 1 0 X 0 0 
1 11 0 |0 1 0 X 0 0 

Inout 0 |0 0 |1 1 0 X 0 0 
1 |1 111 1 0 X 0 0 

Tri State X | HZ 0.10 0 0 Х 0 0 
X | HZ 0 | 0 0 0 X 0 0 

Pull Up Х |1 0 |0 0 1 0: 20К(1.8У) 0 0 

1:4.7K(1.8V) 

Pull Down X | 0 0 |0 0 0 Х 1 0 

IO Power-down хх 1 |X |X Х Х Х 1 

When Тһе VDDIO-1.8V: 5500 125С 

DRV[2] | DRV[1] | DRV[0] | Nominal Impedance | Note 

1 0 0 100оһт Option 

1 0 1 66ohm Option 

1 1 0 50ohm Same the 000 

1 1 1 33ohm Same the 001 

0 0 0 50ohm Mandatory 

0 0 1 33ohm Option 

0 1 0 20оһт Option 

0 1 1 10оћт Option 

DC Parameter: 

Description SS TT FF 

Vr+ | Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 

Vr- Schmitt trig. High to Low threshold point (1.8V) Х 0.64\/ Х 

RPU | Pull-up resistor (1.8V) 30K/6K | 22K/4.6K | 16K/3.5K 

RPD | Pull-down resistor (1.8V) 30K 40K 60K 

јама | Active Current@208MHz, FF Corner, 15pf loading | X X 13mA 

Ist Standby Current X «0.1uA X 

loZ | Tri-state output leakage current @Vo=1.8V or OV |X «0.1uA X 

\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 70 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


[ZB SPREADTRUM 


AC Parameter: 


When VDDIO=1.8V 


SC7731C Device Specification 


The data simulation is SS corner, clk=208MHz, Cloading=0.2pf, post simulation data. 
VDDUI-1.8V, Temp=125C, Rise time and falling time are based in (1096-9096) VDD/VDDIO 


Delay Path Cpad | Rise Time(ns) | Fall Time(ns) | Rise Delay(ns) | Fall Delay(ns) 
PAD>C 0.15 0.19 0.61 0.40 
A>PAD | 100оһт | 3pf 1.34 1.51 1.42 1.59 
ббоћт | 5pf 1.29 1.46 1.42 1.59 
50ohm | дрѓ 1.41 1.60 1.46 1.65 
33ohm | 10pf | 1.15 1.31 1.55 1.55 
200hm | 15pf | 1.11 1.26 1.54 1.54 
10hom | 15pf | 0.74 0.83 1.34 1.34 
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DDR driving strength/calibration flow: 


4.4.1 AON TOP AON APB RF Register Address Map 
Base address: 0x402E0000, 0x00001 000, 0x00002000 


0x0060 DDR ZQ CONTROL DDR ZQ CONTROL 


DDR ZQ CONTROL 
0x00000060 DDR ZQ CONTROL (0x00010000) DDR ZQ CONTROL 


а | в Se eee See ЕН 
р 


р 
reserved E 


| Туре | 


DDR ZQ ZPROG DDR ZQ DRVP DDR ZQ DRVN 


Type 


DDR ZQ CONTROL 


Field Name Type Reset Description 
Value 


mee foa [no [oo meme — — — — — — —] 


DDR 70 CALOV | [17] 0х0 DDR ZQ CALOVER 
ER Calibration complete output signal 
DDR ZQ PD [16] RW 0х1 Power down 

0: Enter calibration mode 

1: Power down 


DDR ZQ CAL [15] RW 0х0 DDR 20 CAL 

0: Calibrate NMOS 

1: Calibrate PMOS 
a [14:10] | RW 0х0 DDR 20 ZPROG 

Target voltage programming input 
DDR ZQ DRVP |[9:5] DDR ZQ DRVP 

PMOS driver == input 
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5 Electrical Specifications 


5.1 DC Specifications 


5.1.1 Absolute Maximum Ratings 


The functionality is subject to the absolute maximum/minimum values listed in Error! Reference 
source not found.. Do not exceed these parameters or the part may be damaged permanently. 
Operation at absolute maximum ratings is not guaranteed. 


Table 5-1 Absolute maximum ratings 


Ems [Parameter — НН Me [Uk 


Maximum ESD stress voltage, Human Body 
V Model, any pin to any supply pin, either polarity or 2 000 V 
max,ESD | any pin to all non-supply pins together, either 
polarity. Three stresses maximum. 


Maximum ОС Input current for any non-supply pin | о | 5 [м 
Ambient temperature 
Storage temperature 


5.1.2 Recommended Operating Conditions 
The recommended operating conditions is list in Table 5-2. . 


Table 5-3 Recommended operating conditions 


VDDCORE Core supply voltage 
VDDARM Arm supply voltage 


оо ра З ШЕШЕСІ ЛІГІН | 37 [та | 39 НИ КИ 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 74 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


E SPREADTRUM | SC7731C Device Specification 


Junction temperature _ ® je Ш. 
Мы ыыы Mo ЖЕН ШЕСІ ЕЛІ 


5.1.3 Thermal Characteristics 
The thermal characteristics are as shown in Table 5-4 


Table 5-5 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec „> | °C/watt 


This is a SIP package, Theta JA is a matrix (Using JEDEC standard) 
Tjunc вв = Tamb + Powerss x 29.9 + Powerpmic x 17.16 
ТІШПСРМІС = Tamb + Ромегвв x 15.3 + Powerpmic x 36.12 


5.1.4 ESD Characteristics 
The ESD characteristics are shown in Table 5-6 


Table 5-7 ESD characteristics 


Human body model MIL STD 8836, method 3015.7 


Charged-device model | JESD22-C101-C 


5.1.5 DC Characteristics 


The typical core voltage (VDD) is 1.05 V and the I/O supply (VDDIO) is typically at 1.8 V. The 
power pins should be connected with a decoupling capacitor to ground (VSS, VSSIO). 


For the following table; Tamb = -40 to +85 °C, VSS = 0 V (ground), and all voltages are measured 
with respect to VSS, unless otherwise specified. 


Table 5-8 DC characteristics 


Dans The whole chip is 
Bid. р in deep sleep mA 
mode 


Пе power-down | [Thewhoechpis | _ | ТВО | [ом | 
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current powered down by 
software 


Digital supply voltage: pins VIO28 
Note. 3.0V +/- % must correlate with VIO18 +/-% 3.0V-5% does not suggest with VIO18 +5% 


Digital supply 2.85 3.0 3.15 
VIO2 V 
voltage 1.71 1.8 1.89 


Digital supply voltage: pins VSIMO (VIO SIMO, co-ball with PMIC SIMO LDO VDD SIMO) 
Note. 3.0V +/- % must correlate with VIO18 +/-% 3.0V-5% does not suggest with VIO18 +5% 


Digital supply 2.85 3.0 3.15 
VSIM V 
voltage 1.71 1.8 1.89 


Digital supply voltage: pins VSIM1 (МО SIM1 , co-ball with PMIC SIM1LDO VDD SIM1) 
Note. 3.0V +/- % must correlate with VIO18 +/-% 3.0V-5% does not suggest with VIO18 +5% 


Digital supply 2.85 3.0 3.15 
VSIM1 V 
voltage 1.71 1.8 1.89 


Digital supply voltage: pins VSIM2 (VIO SIM2, dedicate ball) 
Note. 3.0V +/- % must correlate with VIO18 +/-% 3.0V-5% does not suggest with VIO18 +5% 


VSIM2 Digital supply 2.85 3.0 3.15 у 
voltage 1.71 1.8 1.89 


Digital supply voltage: pins VSD (VIO SDO) 
Note. 3.0V +/- % must correlate with VIO18 +/-% 3.0V-5% does not suggest with VIO18 +5% 


Digital supply 2.85 3.0 3.15 
VSD V 


Digital supply voltage: pins VDDMEM (VDDIO VMEM) 


VMEM Digital supply 1.14 12 | 126 V 
voltage 


Digital supply voltage: pins VNF (VIO18 NF1) 


voltage 


Digital supply voltage: pins VIO18 (VIO18 NF, VIO18 1, VIO18 2, VIO18 3, VIO18 ADI) 


VIO18 1 

VIO18 2 Digital supply 

VIO18 3 voltage 1.71 1.8 1.89 V 
VIO18 4 


Digital supply voltage: internal VDD 


уросове _ | Digital core 1.029 | 1.05 | 1.071 у 
supply voltage 
Sleep mode 
digital core 0.784 0.816 V 
supply voltage 


Digital supply voltage: CPU VDD 


voltage 
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[Symbor [Parameter [Conditions | min [туре мак | Ош | 


Overdrive mode 1.078 140 1422 
CPU core supply | | | V 
voltage 1.176 1.2 1.224 
Digital input 
V Input voltage 0.3 У 
IL LOW-level Vpad 
Input voltage 0.7 
Input leakage 
Digital output 


At lai = 2,4,6,8 


Output voltage MA 


At source = 2,4,6,8 
mA 
(programmable) 


Output voltage 
HIGH-level 


VoL - 
РЕ LOW-level (programmable) 


Analog supply voltage 


AVDD_WBT WIFI/BT supply 
voltage 

AVDD_DSI Analog MIPI DSI 
supply voltage 

AVDD BB LVDSRF and 
PLLs supply 
voltage 

AVDD28 APC buffer 2.8V 
supply voltage 

AVDD_USB USB supply 
voltage 

VDD33 USB | USB PHY supply 

voltage 

AVDD CSI Analog MIPI CSI 
supply voltage 

VDDEFU EFUSE suppy 
voltage 


Note1: Vpad means the power supply voltage at the corresponding pad. 


5.2 АС Characteristics 


Аріп AC characteristics include input and output capacitance, which determine loading for 
external drivers or other load analysis. The AC characteristics also include a de-rating factor, which 
indicates how much faster or slower the AC timings get with different loads. 
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Table 5-9 Standard input, output and /О pin AC characteristics 


| Symbol | | Symbol | Parameters | | нан и Ги Ва 


Input capacitance, all standard input and 
Cn ІО pins 


Output capacitance, all standard output 

and IO pins Но РЕ 
Output де-га да falling edge on all 
standard output and /О pins, from 30 pF 0.075 ns/pF 
load 


—— Б 


T 30pf 


Figure 5-1 Test circuit of an /О pin 


The output capacitance and de-rating falling edge are measured under the condition of maximum 
driving strength: 24 mA @ 1.8 V. 


For the following tables, Тать = -40 to +85 °С, VSS = 0 V (ground), and all voltages are measured 
with respect to VSS, unless otherwise specified. 


Table 5-10 AC characteristics 


[Symb [риат [conditons ма [уве Mex вм | 


пск Master clock 26 MHz 
frequency 


Digital input 


|o исра | о | - | з | - | ве 


Digital output 


т. Горите [орт 2 [- | з ШЕСІ 
тео Голи Ста 2 | - | 5 ИС 


Мазіег сіоск іприї 


МИ ok Егедиепсу -27 27 ррт 
compensation 
range 

Мек Master clock AC coupling 0.65 1.8 V 
amplitude 

тек Master clock duty 40 % 
сусіе 


Real-time clock input 
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e Tue [CINCTUS 
кашы: NN 


ke eaae ЕЕ БЕНЕН ЕСІН | z 1 9 1 *- 


5.3 Performance Specifications 
This section specifies the performance of some major modules. 


5.3.1 WIFI and BT 


WIFI / BT ADC 
Table 5-11 WIFI / BT ADC AC characteristics 


ЕГІП! — зно | ма | тю | = [uw | 


Full-scale input voltage swing 
Common mode input 
Input clock frequency 


Signal to noise ratio 


Dynamic range ч, 
у 9 band 
Signal to noise and distortion SINAD 
и 55 
гайо Іп рапа 


Tx DAC 


Table 5-12 Tx DAC AC characteristics 


| Parameters | | Parameters | | Symbol | Моје | | | Ми | Туріса! ШЕГІН 
Output Common Mode This voltage is 0.45 

Voltage Vocm programmable 

Full scale Differential This voltage is 

ро аши Voltage Swing p 


М-ы” 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 79 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(ӘЗ SPREADTRUM | SC7731C Device Specification 


5.3.2 Phase-Locked Loop (PLL) 


Table 5-13 Performance of the phase-locked loop 
Digital power 1.05 
P | 
Analog power Pe | з 
input glace cOupIng External coupling capactor _ | coupling capacitor кине | |ы, 1000 „ду 
capacitor 


то ee 
mu  [ [9 Р Це 
oa | реј је 
и [ $95 | м | 
wen o | f w И 7208 
wee o | f | [м | 
Mmm || зе | је 
Period jitter of PLL Wet 


All other circuits on 


сетите ee ги 


Зеер тоде 


eme у У ||| а 
mem — pw | [= | јо 
Rem ССОО | ере 
Rem һө ОО pom | ји 
Mem КН НАВИ | dm — 


Iwpll(921.6M) 
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5.3.3 USB 2.0 PHY 


The USB 2.0 PHY in SC7731C is fully compliant with USB 2.0 specifications. It's own PLL can 
generate 480MHz clock for its usage. Please refer to Universal Serial Bus Specification revision 2.0 at 
http://www.usb.org/developers/docs 


5.3.4 MIPI CSI 


HS Line Receiver DC Specifications 


Symbol Parameter 


Differential input high voltage threshold ER | 
Differential input low voltage threshold COME! 
Single ended input high voltage AEN 
Single ended input low voltage ШЕН 
Sa 
Ss 


БЕРЕН 
Input common mode voltage 


Differential input impedance 


LP Line Receiver DC Specifications 


Symbol Parameter 


Input low voltage 


Input high voltage 
Input hysteresis 


HS Line Receiver AC Specifications 


[ Ta 
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5.3.5 MIPI DSI 


HS Line Driver DC Specifications 


| Conditions | Min | Ty 


80 < RL < 125 140 200 


RD T pep 
< 


Output low-level SE voltage 


Symbol Parameter 
Vo 
Vo 


Output high-level SE voltage 


А?оів(о1,0) | Single-ended output impedance 
mismatch driving opposite level 


AZorP(00,11) | Single-ended output impedance 
mismatch driving same level 


Maximum Serial Data rate (forward On DATAP/N outputs 100 
direction) 800 < RL < 1250 
вск | DDR CLK frequency On CLKP/N outputs 50 
вак | DDR CLK period 800 < RL < 1250 


{СОС = tCPH / 
PDDRCLK 


20% to 8096, РЁ = 50 0 
800 « RL < 1250 ШЕ 
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HS Line Driver AC Specifications 


AVcmTx(LF) | Common level variation between 50 800 < RL < 1250 25 түр 
МН2 апа 450 МН2 


Global Operation Timing Parameters 


Symbol | Descripion | Conditions | Ма [Тур] Мах | Unit | 


Тецем!55 Timeout for receiver to detect 
absence of Clock transitions and 
disable the Clock Lane HS-RX. 


TCLK-POST Time that the transmitter continues 
to send HS clock after the last 
associated Data Lane has 
transitioned to LP Mode. Interval is 
defined as the period from the end 
of THS-TRAIL to the beginning of 
TCLK-TRAIL. 
TCLK-PRE Time that the HS clock shall be 
driven by the transmitter prior to 
any associated Data Lane 
beginning the transition from LP to 
HS mode. 
TcLK-PREPARE | Time that the transmitter drives the 
Clock Lane LP-00 Line state 
immediately before the HS-0 Line 
state starting the HS transmission. 
Time interval during which the HS 
receiver should ignore any Clock 
Lane HS transitions, starting from 
the beginning of TCLK-PREPARE. 
Тсік-тенм-ем | Time for the Clock Lane receiver to 
enable the HS line termination, 
starting from the time point when 
Dn crosses VIL,MAX. 
TCLK-TRAIL Time that the transmitter drives the 
Н5-0 state after the last payload 
clock bit of a HS transmission 
burst. 
TcLK-PREPARE | TCLK-PREPARE + time that the 
+ Тсік-2ено | transmitter drives the Н5-0 state 
prior to starting the Clock. 
TD-TERM-EN Time for the Data Lane receiver to Time for Dn 
enable the HS line termination, to reach 
starting from the time point when VTERM-EN 
Dn crosses VIL,MAX. 
Transmitted time interval from the 
start of THS-TRAIL or 
TCLK-TRAIL, to the start of the 
LP-11 state following a HS burst. 
LP-11 following a HS burst. 
Tus-PREPARE | Time that the transmitter drives the 
Data Lane LP-00 Line state 
immediately before the HS-0 Line 
state starting the HS transmission. 
Tus-PREPARE | THS-PREPARE + time that the 
+ Тна-тево | transmitter drives the Н5-0 state 
prior to transmitting the Sync 
sequence. 
THS-SETTLE | Time interval during which the HS 
receiver shall ignore any Data 
Lane HS transitions, starting from 
the beginning of THS-PREPARE. 


TCLK-SETTLE 
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Global Operation Timing Parameters 
The HS receiver shall ignore any 
Data Lane transitions before the 
minimum value, and the HS 
receiver shall respond to any Data 


Lane transitions after the 
maximum value. 


THS-SKIP Time interval during which the 
HS-RX should ignore any 
transitions on the Data Lane, 
following a HS burst. The end point 
of the interval is defined as the 
beginning of the LP-11 state 
following the HS burst. 

THS-TRAIL Time that the transmitter drives the max( 
flipped differential state after last n*8*Ul, 60 
payload data bit of a HS ns + n*4*Ul 
transmission burst. ) 

аа паа 
Low-Power state period. 
Ratio Прх | Ratio of 
TLPX(MASTER)/TLPX(SLAVE) 
between Master and Slave side. 

TTA-GET Time that the new transmitter 
drives the Bridge state (LP-00) 
after accepting control during a 
Link Turnaround. 

Тта-со Time that the transmitter drives the 4*TLPX 5 ns 
Bridge state (LP-00) before 
releasing control during a Link 
Turnaround. 

TTA-SURE Time that the new transmitter waits TLPX 2*ТЕРХ П5 
after the LP-10 state before 
transmitting the Bridge state 

LP-00) during a Link Turnaround. 

TwAKEUP Time that a transmitter drives a 1 ms 
Mark-1 state prior to a Stop state 
in order to initiate an exit from 
ULPS. 


5.3.6 Automatic Power Control (APC) DAC 


One general DAC is used to control power ramping and gain іп SC7731C. It is a 10 bits D/A 
converters with a programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 5-14 Performance of the APC DAC 


ыза — оомйольбонтень | Wim [туром | Мак [ums | 
тиру Геј е | 


њем | ______ о | з | 
ШЕЛІГІ? — | — | | - рн (ње 
mme — | ав а Бај 
Damasus — | — — Со 
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Paramor [ComdWensiComments | min [Турса Max [Uni | 


пиппотештешаке о е 
аан а а [| [ш [= |] 


5.3.7 Temperature Sensor 


This IP is a temperature-to-digital converter using an on-chip bandgap temperature sensor and 
Sigma-delta A-to-D conversion. Overall accuracy is -Е0.5“ C(typical) from –25" C to +100° C. 


This IP can be configured for different operation conditions. It can be set in normal mode to 
periodically monitor the ambient temperature, or chop mode to enchance sense accuracy ,and in 
shutdown mode to minimize power consumption. lIt is specified for operation at supply voltages from 1.6 
V to 2 V. Operating from 2 V, supply current is less than 550 uA. 


Table 5-15 Performance of the temperature Sensor 


Paame [onanan commons | min [турен | wor [unt 
ЕО С ОКИ ССИ СИНИ 
Pow [oware С 

СЕТЕ | We Lx [e— 
фер Геј је 
моста БЕРЕН БЕНЕН БЕН ЕСТЕ E89 uw 


5.3.8 26МН? ВиНег 


This 26M buffer block is used to generate 26МН2 clock for РЦ. and other circuit blocks. It includes 
two sine bufffers, one sine driver, one square driver, and one bandgap. The output of this 26M buffer 
block can be used to config the output of sine wave or square wave. 


Table 5-16 Performance of the 26MHz Buffer 


вант [GondMorsCommens | win [турса | Мак [ums | 
СЕНИ ГОТИ Геј v | 
C ll оо 


| Output clock dutycycle | | Output clock dutycycle | dutycycle | 492 | 2 


Тота! бе ош quiescent 
current of whole block 


| Power down current | down current ace 


wave 
Vane TE а OGRE жай 570 650 | шу 
sineO and sinel wave. 
26M Sine O for PMIC The output swing of sine o 500 mV 
Ре. for PMIC 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 85 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM SC7731C Device Specification 


NOTE: 

ГОС Т.Е AUGEN ја, ЛЕЧИ, HEH CLKOUT ff] delay time, StF (а): 
delay time delay time A 

E] (а) Е СБ) 


HHF ASAE PRUE dutycycle ЙЕ А 50%, ВТЕ delay time А ЖІ delay time B НИЛ. 
БЕЛ И МК ЖЕНИ: Vppin-800mV,delay time min=4.2ns, delay time max=7.5ns. 
2. Vpp,in H РА Ж ЖР] 600mV, HZ THEE Vpp,in=650mV 3:155 noise TH ИЛЕ Ж 
24 Vpp,in=600mV FY, НЕВЕ CLK26M SINE О ЌЈ phase noise 40 F: 

20Hz, -120dBc/Hz 

1KHz, -132 dBc/Hz 

10KHz, -133 dBc/Hz 

100KHz, -134.5 dBc/Hz 

1MHz, -145.7 dBc/Hz 
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6 lectrical Specifications(SIP A-die) 


6.1 DC Specifications 


6.1.1 Absolute Maximum Ratings 


The functionality of SC2713 is subject to the absolute maximum/minimum values listed in 
Table 6-1. Do not exceed these parameters or the part may be damaged permanently. 
Operation at absolute maximum ratings is not guaranteed. 


Table 6-2 Absolute maximum ratings of SC2713 


әлі [wem | [o [unt 
вят | зру votaseiomabatey | [в Ги 
[vo [илов амур | | 59 | 36 Ги 
DW... лм ИВЕ тин 


| DC drive current ог EARP, EARN, AUXSPP and 
ме AUXSPN 


stresses maximum. 


Maximum DC Input current for any non-supply pin 
ни Ambient temperature 
Storage temperature 


Урие, 
Voltage surge оп ура! 


Note: Vpulse and Twidth is described below: 


Maximum ESD stress voltage, Human Body Model, 
any pin to any supply pin, either polarity or any pin to 
Vmax eso | aij non-supply pins together, either polarity. Three 


Figure 6-1 Voltage surge on VBAT 
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6.1.2 Recommended Operating Conditions 


Table 6-3 Recommended operating conditions 


Junction temperature ao] | ев |e] 
И JL c ООО 5138 


Note1: Hardware stops charging if VCHG is higher than 9.2V and the maximum value of VCHG can be set by 
software. The higher maximum value of VCHG, the stricter Vds requirement of external MOSFET. 

Note2: The value set by software should be 1096 higher than maximum value of VCHG listed in table to 
guarantee all chips can stop charging over the maximum value of VCHG. 


6.1.3 Thermal Characteristics 


Table 6-4 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec 28.87 *C/watt 


6.1.4 ESD Characteristics 
Table 6-5 ESD characteristics 


Human body model MIL STD 883G, method 3015.7 


Charged-device model | JESD22-C101-C 


6.1.5 DC Characteristics 


$С2713 ИО supply (VDDIO) is typically at 2.8/1.8 V. The analog circuits are typically powered at 
2.85V/3.0 V. The core and analog power supplies are provided by the on-chip LDOs. The external 
battery can be connected directly to pins VBATD, VBATPA, VBATBUCK, VBATA, VBATDRV and 
VBAT OPT. | not specified, VBAT means all above VBAT. The power pins should be connected with 
a decoupling capacitor to ground (VSS). 


For the following table, Тать = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all voltages 
are measured with respect to VSS, unless otherwise specified. 


Table 6-6 DC characteristics 


[Symb Parme [бооз | Мт [ре мы | ан | 


| Total standby The whole chip is in 12 mA 
standby (0) | current deep sleep mode | 


Deep power-down | The whole chip is 55 100 ЈА 
current powered down by 
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БҮШТІНІСТІ ЖЕБЕ ІСТІ”: | Мт [тукы] wor | ан | 
|. јаме |) | = | | 


Digital supply voltage: pins VDDIO 


i 1.5 3.1 
voltage 
Digital input 
Input voltage 
Input voltage 
Input leakage 
Digital output 


Output voltage 
LOW-level 


Output voltage 
HIGH-level 


Analog supply 3.3 3.6 4.35 V 
voltage | | | 


AVDD = 3 V 

А! analog blocks 
Analog supply are active, but no 10 TA 
current load at EARP, 

EARN, AUXSPP 

and AUXSPN 


Analog supply voltage: internal AVDDVB 


амррмв | Audio analgg Were 3.1 3.3 3.5 у 
supply voltage 

Analog supply voltage: internal VDDRFO 

AVDDRFO | ДКИВВИХАОС 2.7 2.85 3.0 V 
core supply voltage 

RTC supply: pin VBATBK 


Note1: Vpad means the power supply voltage at the corresponding pad. 
Note2: |уватвк means the VBATBK current consumption in power down mode. 


6.2 AC Characteristics 


A pin's AC characteristics include input and output capacitance, which determine loading for 
external drivers or other load analysis. The AC characteristics also include a de-rating factor, which 
indicates how much faster or slower the AC timings get with different loads. 
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Table 6-7 Standard input, output and /О pin AC characteristics 


| Symbol | | Symbol | Parameters | | ee Ги Ва 


Input capacitance, all standard input and 
Cn ІО pins 


Output capacitance, all standard output 
and IO pins Но РЕ 
Output де-га да falling edge on all 
standard output and I/O pins, from 30 pF 0.166 ns/pF 
load 
IEEE 


2 30pf 


Figure 6-2 Test circuit of an І/О ріп 


1. The output capacitance and de-rating falling edge are measured under the 
condition of maximum driving strength: 24 mA (9 3 V. 


For the following tables, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3:6 V, and all voltages 
are measured with respect to VSS, unless otherwise specified. 


Table 6-8 AC characteristics 


пак Master clock 26 MHz 
frequency 

frtecik Real-time clock 32.768 kHz 
frequency 


Digital input 


o [mteaa Р 20 | - | 3 | - | ве 


Digital output 


т. [ойе Ста 2 [- | з Р 
«owe ТТТ ms] 2 | - | 5 [= 


Master clock input 

A f/fmoik Frequency -27 27 ppm 
compensation 
range 

V mclk Master clock 0.4 24 V 
amplitude 

Smelk Master clock duty 40 % 
сусіе 


Real-time clock input 


PANI) нок Frequency Standard deviation ppm 
tolerance 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 90 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | 5С7731С Device Specification 
[Symbol [Parameter соло | ма [туа] має | Um | 


Eu [ago]. и 


Note1: fg and Тисск аге analog pad, so the input and output signal can be sinewave, triangular wave 
or square wave. 


6.3 Performance Specifications 
This section specifies the performance of some major SC2713 modules. 


6.3.1 RTC Oscillator 


5С2713 contains an RTC oscillator, for a specific crystal frequency at 32.768 kHz. The 32.768 
kHz crystal is connected at OSC32KI and OSC32KO. 


Table 6-9 Performance of the 32.768-kHz oscillator 


[если [Sumber ме | тука [ wax [ums | 
ту | |а [3% | 
сваким [р ЕСТІСІН № 
[Fewenoyioerance [a | o | __| м [m | 
чекање ______|љ | 5 | __| е је | 
Eavan котов | | o | Св [м 
еше | [р [т |] 
еа [уо | | | || 
Тари ноп овде озо ово — | 
Тари ow votage овоз Гато v | 
CO AMENS ЗА да ини ANN 


| Input Leakage, OSC32KI | Leakage, | Input Leakage, OSC32KI | | | | 


Input Capacitance 
OSC32KI/OSC32KO 


| Amplifier Stabilization Time | | Amplifier Stabilization Time | Time 

Parasitic Resistance 

Parasitic Capacitance, 5 Е 
OSC32KI/OSC32KO 2 


Моїе1: The recommended frequency tolerance of crystal is +20ррт. 
Note2: The power supply can be set 2.6/2.8/3.0/3.2V as LDO BK output. 


Note3: Input high voltage and low voltage of OSC32KI are digital clock input requirement, Input 
Vpp of OSC32KO is crystal amplitude requirement. 


6.3.2 Auxiliary Analog-to-Digital Converter (ADC) 


The auxiliary ADC is a 12-bit successive approximation A/D converter. The ADC has 32 input 
channels, which include internal analog circuit used to monitor battery voltage, charging current and 
voltage, and the four channels are for external usage. Special offset cancellation is applied in the ADC. 
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СНО-3 General input 
CH4-5 Internal charger 
CH13-18 Internal DCDC 
СН19 Back up charger 
-— 03 СН20 Headmic input 
CH21-23, 26-28 LDO input 
CH24, 29 WHTLED 
CH25 Temp sensor 
<- 


Figure 6-3 AUXADC circuit 


Table 6-10 Performance of the Auxiliary ADC 


ЕГІП” ___________ бомаполаботтема | ми [турка | mex [umn | 
тоюшу | аљ | am [zs | 
Bmw О Сор је 
ШІЛІГІ | ЕЕ ЖЕКЕН p зв 


ОО ро ЕСЕН e зв 


| эте [И 
енен RM RE DR С 
ШІСІ” PP CES ds 


6.3.3 LDO 
Table 6-11 the performance of the LDOS 


ЕГІП — ІСТІ”: J min | rypa | wax [ums | 


Small battery D 


Application Supply for small battery (internal) 


VBATBK Output 2.6 2.75 
==, 


DEM 
RET s реј 
sew pev 


БИЕ ЯН output ы (default) 
mM 


о [m [we [a | 
>» 
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[Pafameter [Comments [M | Тора | Max | Unit | 
|е |хо жо [о 
они | — ЕН ССИ 
борну | | |з Іа | 
Digital 1.8V IO Voltage(VDD18) 
omav |o е ре Пе” 
[mem ов в Гај 
р раја pee 
ie о а | 
имен ре ССИ 
[ouput Timing ЕЕ [1 | Го О 
О OwwTmmms | ë | o ЕНГЕН 
tine neguan | |Мкалуазмютат | |з [9 ти | 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 15 30 ту 
Regulation 


сова теат ЕТ | је је | 
mV 


Load Transient Viz2.2V; Іо-1-120тА; 40 
Regulation Co=2.2uF; Tr=10us 


малени | ____________| во [ж [m | 
Psn (кината је [s | [8 | 
Free [veeswiewimmz је [s је је | 
тт ла" o |» | ји] 
Digital 2.8V IO Voltage(VDD28) 
wo зе [gs a 
11 .8 


Output Current 


Output Trimming Output Trimming range (32 steps) -10 
Output Trimming step Lt ee (| | 


LEN ee ја 
so 
NN 


— 
e 
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СИНИ СС“ ССС 
[ineregusion _[Vaoevaaviewizoma | Ге [ту 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 30 mV 
Е 


Lema [vese И ВИ ти 


Load Transient Vi=3.8V; І0=0-120тА;Со=2.20Е; 
Regulation Tr=10us 


ЕТ во ae [m] 
esan СООО |з [e | Ja 
тш | Spy апр rom оловно |6 је ы |е | 
We решив ССС fefe 


Isleep 


СИ СТО СТТ | — је [s 
ie је 
rema wssamenms ПЕ С 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
АЕ 


бе == 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 
Regulation Tr=10us 


арво | ма] 
esan еее [8 |з | јеј 
Ты | Spy ramp rom под бита |6 feo је [w | 
с Ст СИ pm [m С 


MEMS MIC 1.8У (AVDD18) 
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[Pafameter [commons | min | Typical | мах | Uni | 
C 


Status after reset Off 
Application MEMS MIC 


Dwwsw; | 
omav |m ез psp 
[ pew ë heje [м ју 
[me риа pv 
[mw pee Кај 
[mam | аю |та 
Oupa timmina | ОйрлТаттітамей р [ло | |9 |* | 
| owwmmwesp | ж 
[ine Resuaion [vezivao —— | |з ре ја 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 15 30 mV 
Regulation 


ойгот Wenmwecwe ае 
ту 


Load Transient Vi=2.2V; Іо-1-120тА; 40 
Regulation Co=2.2uF; Tr=10us 


о м | 

оо ранета зв | [e | ја. 

Isleep І0-ОтА <; | 15 | ЏА 

Ошрш Уоһаде 2.86 
0 


0 i 
25 
| 


Output Current aH 
Output Trimming Output Trimming range (32 steps) 


250 


> 


БЕШИ 
ШЕНІ 


28 
3.0 
2.5 

8 


Output Trimming step 
Line Regulation Vi=3.6V-4.2V;lo=120mA; 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 
Regulation 


= | Оол | со 

e N 
сл Со | — -— 
e ojo о 


№ 
сл 


Load regulation Vi=3.8V; Іо-0-120тА 
і- -0- 


Load Transient Vi=3.8V; loz0-120mA; 
Regulation 
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ЕГІП — [Gomes | min тува | wax [unt | 
Ж-Е НИ | ВИ 


вна ОО БЕН КЕ И ем“ 
бшетш БОИ ио ао eo [m | 
bem јканаок |в је | Je 
fm завнавненовзвиною је |н fe fe 


ЖЭШ 
fet ак је С 


SIMO ГОО (VSIMO) 


Status after reset 


c c 
| > 


e for SIM Card 


сс јан н 
Гори Timmio Они Timmons а 35 | је [* | 
Тоат | Sr |+ 


[eraon оси БЕН СИ С 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
ГА 


a пик 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 
Regulation Tr=10us 


Е | | fo аю [9 | 
ип [кате 8 је | Je 
т»  fememtonoessrnios ја је ја ја 


ЖЕСІН 
[Az |. 
SIM1 LDO (VSIM1) 


Supply for SIM Card 
00(default) 1.7 
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[Parameter етно ЕСТЕ [Trees | wax [us] 
в ЕС EC ав у | 
оираси | — аю о 
Oupa timmina | OupurTinmingrange озер) [ло |. |9 |* | 
______|ољатитоне | | jw | [%_ 
[ine тивната | [s ре ја 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 30 mV 
Regulation 


ҮСТІРТІН [visavi ooon а ЕЛЕГТЕ 
ту 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 40 
Regulation Tr=10us 


[Sm | | Це Ци | 
ня ____| телом ____Б [в | је | 
тра 


Isleep lo-0mA 


Cext НЕ 423 |22 47 |uF 
SIM2 LDO (VSIM2) 
Guias fo CAS [Ee [zs [= 
Mq NN Јајо ја 
— — resi — ue рә ЕР 
mem [NA x | _ 
Герет A 

10 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 
Load regulation Vi=3.8V; Іо-0-100тА; a 
Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 0 
Regulation Tr=10us 

ШИК 


5 
5 


Current limit Vi-3.8V 


4 
5 


PSRR F=217Hz,lo=100mA, 5 
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[Parameter [commons | mn туса | mar [un | 
Та јект |е [m је pw | 
зер оо | [3$ |- ји |] 
Gm — | — а ра Го [=] 


General CAMA LDO (VDDCAMA) 


Status after reset Off 


Application Supply for external CAM 


Output Voltage 00(default) 
ECE 
[245 |2 
1.76 |i. 
Output Current | | |20 fma | 
[ouput Timing | Output Tamrina range озері [ло | Ге [* - 
|_______|ошрлтиттоне ____| 7 ИНЕС 
ПІСІП [Vea 6v-42Vio-t00ma | [5 fo [m 

mV 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 30 
Regulation 


ҮСТІРТІН ПЕРІСІ ТЕБЕН |а [9 [m 
ту 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 40 
Regulation Tr=10us 


анални во аю [m^ | 

[sms јан Js [s | Je 

Ты ову татр нит овозат |ю [во __| во [в | 

"e ІІ — 0 | [5s | ји] 
0 


0 
5 
8 


— 
— 


— 
e 


e 
— 


0 А 
z 
Е 


2.55 


.5 | 
Output Trimming Output Trimming range (32 steps) -10 
Output Trimming step |__|о7 | | % 
Line regulation Vi-3.6V-4.2V;lo-120mA; (ШЕНІ 


Output Current 
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[Pafameter [commems [M [туре | Max | Unit | 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 30 ту 
- 


Пов аю тите а сли та 


Load Transient Vi=3.8V; І0=0-120тА;Со=2.20Е; 
Regulation Tr-10us 


ЕСТІСІН р [m9 [m | 
рэн јак | |з је | [8 | 
тю | Suppiramp tom 010 38vin ys је је [160 [us 
me СБ [m | С 
Isleep 

сы — | а 


Application 


Saou Timi [Capa na wie etd [Bo] [we 
ec еј 
emus wssamesme ЕН С 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 
Е 


or 


Load Transient Vi=3.8V; І0=0-120тА;Со=2.20Е; 
Regulation Tr=10us 


көш йы | 70 је [m ја 
төл јин [s [os | ја. 
Пе swore |4 [m је ја“ 

50 200 


Vo=0.1V (ош=!тах/2) 


LDO Тог —— 
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[Pafameter [commons | min | Typical | мах | Unit | 


[jm ре am ју | 
[m ЕСЕ | 
[m msn рај 
[omamm | аю |на 
Oupa timmina | OupurTinmingrange (озер) [ло | је |* | 
_______|-љатитоне О | [у | [%_ 
ЕЕ О ЛЕСТЕР | |з | [mv 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 30 mV 
Regulation 


ГЕТЕ ПЕТАР ТИИ | fe Цю ССИ 
ту 


Load Transient Vi=3.8V; І0=0-120тА;Со=2.20Е; 40 
Regulation Tr=10us 


аа ао [89 [та 
Psn Јане | је | ја. 
ТО ивунпрютоюзвийти јо је је [us 
LDO for Camera Core (VDDCAMD) 
2 
| фе y yüġO 


1. 12 


Output Current 


Output Trimming Output Trimming ranger(32 steps) -10 
Output Trimming step 
Line Regulation Vi=2.1V-2.3V;lo=100mA; 


Line Transient Vi=2.1V-2.3V;lo=100mA;Tr=10us 
Regulation 


Load Transient Vi=2.2V; lo=1-100mA; 40 mV 
Regulation Co=2.2uF; Tr=10us 
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ЕСІ — [commems [M | Тура | мах | Unit | 
www | јо [mo [m | 
Репа Е |в | | fæ 
те ЕСО me [n f2 је fe 
eow onama | [m је ја" 
E RENS 
ею |222 NEN sc 
LDO for Camera IO = 
~ = 
17 


з|<|<|<]< 
> 


бин | — — 
[ouput тити | Оина татти алдоо аара [30 | o |» | 
Ponerinae О |+ 
СИ ЕЕ ЕО fe fo f 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
B 


eron [veere О [m ИСИ 


Load Transient Vi=2.2V; lo=1-120mA; 
Regulation Co=2.2uF; Tr=10us 


Soran | Pisano [m | 
ян raeo voae |з |з | [8 | 
mm 1 завнавненовагноює ја |4 | fe 
заза До 


2.94 
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[Parameter бин ЕСТЕ твен [wax [us] 
Ето | | [me [m | 
Oupa timmina | ОйрлТиттітамай?аңа | | [10 |* | 
_______|-љатитоне | | | | [%_ 
[ine пардан света аот | |з ре mv | 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 30 mV 
Regulation 


oea regularon [visavi ooon | | [5 [9 ССИ 
mV 


Load Transient Vi=3.8V; І0=0-100тА;Со=2.20Е; 40 
Regulation Tr=10us 


није [m9 [94 | 
|ебаа remem vease је је | је 
m | Spi amp rom 019 22vin vous |6 [eo Ге [w | 
= от р 
ЕТЕ НЕС o С7Я 


і 


ЧЕ 


5 5 

о арро ја 
| Ам USE БЕТА КЕ 
олет | | 
_______|аатитоне | 


3 
2 


о 
о 


Line Regulation Vi=2.1V-2.3V;lo=120mA; 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
Regulation 


| 
NN 
[Losdreguleton _ ПЕТІЛІЛЕГІ | | 
ШЕ 


1 


||| 
3 
< 


го | 
ЕСЕ 


1 
0 
0 
Load Transient Viz2.2V; lo=1-120mA; 

0 
64 
10 
16 


Regulation Co=2.2uF; Tr=10us 


Vi= 


~ 


Bil 


1 


5 
5 
0 
5 
0 


0 
0 
0 


pem 
LN 
ко [s 


mA 
Jo 
Jo 
mV 
mV 
mV 
mA 
mA 
us 
5 


о 
сл 
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[Parameter СС туса | mar [un | 
ер —— [em ав Р 
он фе рео Го [=] 


LDO Тог еММС соге (VDDEMMCCORE) 


о qme ове у 

Output питао | Output татти ange баз [ло | је је | 

Г [блю | | ото р |з | 

tine eguaton | меавуаз/юыата | fs To [mw | 
ту 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 30 
Regulation 


[toad regulator | Visavito-o-100ma | f | |v 
ту 


Load Transient Vi=3.8V; loz0-100mA;Coz2.2uF; 40 
Regulation Tr=10us 


омет во [ж [m | 
ССИ САТИ ЗИС | је 
u |зивуппритоюзвито |е feo је |ы | 


Output Voltage 


Output Current 
Output Trimming 


Line regulation 
Line Transient Vi=3.6V-4.2V;lo=30mA;Tr=10us 


й 
о 
8 
< 
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[Parameter [Gmmens Mis [тука | мах [unt | 


Load regulation Vi=3.8V; Іо-0-30тА; | |25 |50 | mv | 
40 mV 


Load Transient Vi=3.8V; Іо-0-30тА;Со-1ЧЕ; 
Regulation Tr-10us 


www O [жю [жо [m | 
mA 
La 
Tpu Supply ramp from 0 to 3.6v in 10us us 
S 


Vo-0.1V (lout=Imax/2) 200 


u 


= о 
о сл 
© 
өті 
т | > 


4.7 


с 


Analog Audio LDO VB Voltage(AVDDVB)(Note5) 
Status after reset Off 


Application VB analog/VB output (internal) 


го 
З 
ola] A] w] a 


Output Voltage 


nN 
о 


014 (default) 


слаби [YY Ге |] 
ПІСПЕГЕН ТЕ ООО БЕН СЗ [мю [ту 
20 ту 


10 


ЕЕ | узвисини ој је ја [ту 
V 


15 
Load Transient Vi=3.8V; Іо-0-20тА;Со-2.2ЧЕ; 50 75 m 
Regulation Tr-10us 


н О [ею o [m | је 
о | — [> e [=] 


Analog Audio LDO AO Voltage(VDDAO) (Note5) 


Application VBO analog/VBO output (internal) 


во апав oupa бт O i 
ЕСТІСІ! | жш [7] зз [з [у] 
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раста [commons ЕСТЕ [Tcu | wax [us] 
БЕНЕН cwm pe | ап Рем | 
О ООО во | за | за м | 
[| ____ ва | за | ав ји | 
| ры аву 
ot Jels ar м 
| АЯ БЕЗ [= ЕГЕКЕН 
[pom [ыы 
ЕТІСТІ | 1 рр во ва] 
[ine regulation | ПЕТЕР ПЕ: о | |з ре ја 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 10 20 mV 
Regulation 


[toad regularon Гиааењонт | | Ге ја [m 
ту 


Load Transient Vi=3.8V; Іо-0-50тА;Со-2.2ЧЕ; 50 75 
Regulation Tr=10us 


И СЕТИ Е | ја" 
Тра Vo-0.1V (lout=Imax/2) 
Analog Audio LDO PA Voltage(LDO РА) (Note5) 


Output voltage 3. 


3 
( 


Б 


© 


010 


БОГ к [s 


111 


м 


— № — > C2 
в |p 
сл e о e р : 
3 
< < 


Line regulation 


Vsupply=3.6->4.2V, lout2200mA 


Line transient Vsupply=3.6->4.2V, lout=200mA 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->200mA 


3 


Load transient Vsupply=3.8V, Іоиі-0->200тА 
regulation Trise=10us 

PSRR Freq=217Hz, lout2400mA 36 
Time to power up Vsupply=0->3.8V, Тизе=10и$ 


с 
o 


< 
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Paramor [commons [M [туре | мах | Unit | 


own 
Output capacitor Required for stability and ripple 
rejection 


Analog Audio CG 1.8V Voltage(VDDCG) (Note5) 
Off 
Audio Class-G PA (internal) 


Tine Reguaton [WenivasWeczoms | fs [9 fm] 
mV 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 15 30 
Regulation 


uedrewdon [vezvo | | 15 Цю e 
ту 


Load Transient Vi=2.2V; Іо-1-120тА; 40 
Regulation Co-1uF; Tr-10us 


ССС м | 
|ебаа remem ace | |з је | [8 | 
о јата је [m је ја | 
ав |- СИ 
m GS ва ре e [=] 


Note1: IO voltage can be switched between 1.8V and 2.8V supplied by VDD18 and VDD28. 

Note2. There are two structures for these intergrated LDOs. 

Note3. The PSRR listed means the worst value for all loading statuses and cover all frequency range. 

Note4: In our LDO design, it does not need remote cap. But in system application, sometimes power line is 
very long. So IR drop and noise coupling is worse, which maybe influence performance. If this cap is removed, 
that means we should give a restriction to PCB layout. For example, power line should be short and parasitic 
resistance should be small enough. 

Note5. The LDO VB, LDO VBO, LDO PA, LDO CG are designed for audio block's power supply. For these 
LDOs are designed for internal power supply purpose, not for external power supply, so we do not care about the 
output voltage's error from the typical value, which means although the output min and max value is more than 196 
error with the typical value, the audio codec can work well under these voltage supply. 

The output voltage level of LDO VB, LDO AO, LDO PA will be changed with the VBAT power supply 
automatically. So, the output voltage level over 3.3V can be achieved. For example, if the VBAT=4.2V, the output 
voltage of LDO VBO will be 3.8V, if the VBAT dropped to 3.3V, the output voltage will be 2.9V. So, there will be no 
problem about the output voltage level. 
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6.3.4 DC-DC 
Table 6-12 the performance of the DC-DC circuits 


ЕТІ ЖЕБЕ [GommensGondiions | min | Typical | war [ом | 

[ww ое | ss || ове У | 
eem Ор МН ШОН ЕС 
дав рено 


Line transient Vsupply=3.6->4.2V, lout=200mA, 15 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA ee 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 


КІСІСІ | Vaseny-o>aav.Tiseious | od | но | по [в | 
ив | 3 1 рај та Гама 
ее E SE | Гај и 
END ГЕТЕ 
Hey ТЕ! ë | _|_в | + |] 

[eme — Ге | І» | 


DCDC for Core * 
Status after reset On 


Application Digital core power 


я [we]|v | 
[e ове | 09 [os ЈУ | 
о ое | то ем | 
[ m я s | ове |у | 
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[Parameter [CommentiGonations | win [туркы [ war [unt | 
С. 
со ол a, нії с 
ЖЕСЕ 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
15 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA — 


Load transient Vsupply=3.8V, ВСЕ 
regulation, lout=0->400mA->800mA->400mA->0, 2 3.5 |% 
AVout/Vout Trise=1us 
FTimetopowerup  |Уврру-0>43/.Тіе-0е | eo | 100 | 160 [us | 
исти, | | [s 1& | Бо ма 
ме ыш — афа 
woo | 9 | |е 
EE ср 
[meom | |» | ]*- 


On 
MEM power 


ЕЕ (ae ИКСЗИ ЕС о 


DCDC for MEM 


Output voltage 


Trim voltage Trim votage step (32 step) AERIS 
Line regulation Vsupply=3.6->4.2V, lout=200mA 


Line transient Vsupply=3.6->4.2V, lout=200mA, 15 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA ---- 


Load transient Vsupply-3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 


Time to power up Vsupply=0->4.3V, Trise=10us | 60 | 100 | 150 [us | 
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[Rafameter [GommensCondWons | min | Typical | мах [ут | 
were | Ге їз | га | | 
De emma Б а 
ШЕШ HE 

Demo ë | |з ||» | 
DCDC for LDO 


Application LDO power 


Output voltage 


[am ва | эз [aw ју | 
ШЕНІ!” — [азе 24 [24 ју | 
[m T реј 3s [9 |у | 

слике" ро ае |ы | 

Поле терінін ЕСТ Е |- | 2 | 5 [mw | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
5 15 ту 
regulation Тизе=10и$ 


Load regulation Vsupply=3.8V, lout=0->400mA | - | 2 | 5 [mv | 


Load transient Vsupply=3.8V, DENIS 
regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 
[Time tepowerup | Veuppy=0>43V, зев | eo | 100 | 180 [us | 
ин (рај та | [ 
[me tum _________- Ca 
з Б 
ШЕТ: _______ |з РОЇ» 
DCDC for W PA 


Status after reset Off 
Application W-CDMA РА power 


[www | ање — T 1 Г |] 
|олалсмем ____| виа || Гао па | 
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[Parameter GemmewsCondons | win | Typical | wax [Uni 
a НК ТЕРІ 
PEPENS 


Line transient Vsupply=3.6->4.2V, lout=200mA, 15 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA — 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 


ите о powerup аррос зу. тела С мө | во [us | 
Бисту | |і) та [ess мно 
ме шш | [Гь 
ње [шай рај СЗ 

woa Б 
DCDC Тог W RF 


Status after reset On 
Application W-CDMA RF power 


— w Q pep рем | 
о pp рај 
ow iw рај 
[me азе | ов [zs |у | 
AKS me” ____|евј гэ Газе |у | 
ша амы” RR -ə 
ООО аю [m | 
ПІСТІ ЕЕЕ ІТ" ТЕГЕТЛГТЕ 1 | |- | 2 Р [mw | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
5 15 |mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA | - | 2 | 5 [mv | 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 


ШІТІСІЛ ЖЕНІСКЕ АПТА! | > | хо [355 [w | 
ин зв | та Раз [| 
[mm БЕНЕН ООО ав ШЕНГЕН 
[wey — [ewm — И | |» | 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 110 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM SC7731C Device Specification 
[Rafameter ___[GommentsiGonations | vin | Typical | мах [Unit | 


ЕС БЕН ЕСТЕН БЕНЕН 


Note: ОСОС_ CORE, DCDC ARM sleep voltage can be set before sleep. (3mV/step) 


VBATBUCK З" 


10uF ог 22uF 


Figure 6-4 DCDC application diagram 


6.3.5 Charger 


5С2713 provides an integrated Li-ion battery charger control module. With an external PMOS 
transistor and a current sensing resistor, SC2713 can control the charging of Li-ion battery. 
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VCHG 
Y == 0.1uF 
VDRV | — 
~ Q1 
- Ре gun Could be 
> ES replaced by 
Schottky 
- 41 o2 diode 
Charger 
ISENSE 
е 
Rs 
8mohm 
VBATSEN 4 > 
| ФАА <. to System 
| | Battery 
й ель 
и 
Figure 6-5 Charger application diagram, continuous mode 
Table 6-13 Performance of charger circuit 
Main battery charger 
Symbol Description Condition Min | Typ Max | Unit 
Tol_vchg Tolerance of VCHG DC 16 У 
VCHG Power supply From charger 4.5 5.0 9.2 V 
VCHG ОҰР. У<5:0 61 
> Т ~9.2 Т 
ау УСНС over voltage yp yp у 
protection value Set level for low to | “0.98 | 0.1V/ | “1.02 
high. 100mV/step step 
. УСНС over voltage 
Vch h 
Cp Vir protection hysteresis 600 mV 
st : 
улаш 
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Supply under voltage А 
Vuvh high threshold VCHG low to high | 4.1 4.3 4.5 У 
Vuvl SUPP Enea ает перу 43 |v 
low threshold 
Vive Supply Dr voltage 200 mV 
hysteresis 
Vtrickle Trickle threshold voltage 1.95 2.05 2.15 У 
3 4 5 
УВАТ<1.1У 
40 70 100 
Itrickle Trickle charge current 1.1V<VBAT<2.05V mA 
400 450 500 
2.05V<VBAT<3.05V 
4.158 | 4.2 4,242 
Vrezo Programmable regulated | when charging 4.257 | 45 4.73 V 
5 output voltage finished 4356 |44 4.444 
4.455 | 45 4.545 
4.25 
6 | УВАТ OVP V«3:0 T Ax T 
Venon „Éan over olge 0 2. 
P 25mV/step | (ШАУ/ | 
step 
300mA to 2200mA 
hargi ti Typ. | 300 Typ. 
Imbat ла е to be selected by dd i mA 
KHOR CC I4 О" [72300 |+5% 
Charging termination Could be controlled CC* 
Istop current threshold when bv сова mA 
VBAT is in CV mode y i 
Idd Current consumption 2 3 mA 
Standby current from When charging 
не усне finished | : = 
9.2V«VCHG«16V 
Current from VCHG to 
BB chip when over ОКЕ be 20 
voltage protection В 
Тоу foundry) mA 
Current from VCHG to 
battery when over 9.2V«VCHG«16V 0 0 
voltage protection 
fosc switching frequency switching mode 1 1.5 2 И 
тра Power down leakage Without VCHG 1 ЦА 
VCHG=0; 
Irev Reverse leakage current VBAT=4.2V 1 ША 
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6.3.6 Coulomb counter 
5С2713 provides an integrated current sensing and battery voltage measuring module. 
Figure 6-6 Coulomb counter application diagram 
Table 6-14 Performance of the Coulomb 
Symbol Parameter Conditions Min Typ Ma | Units 
x 
Supply 
Icc Operation current consumption | Average value over 4s in: 
-power-saving mode 35 | uA 
-active mode 45 | uA 
-two ADC mode 70 (ША 
ЇРрм Current consumption in | SD РО-і 1 uA 
power-down 
Current sensing 
SENSE P | Input voltage range -60 60 | mV 
lin Input current for 80 ІМР Іріп 10 nA 
ADC_res AD converter granularity 7.324 uV 
ADC. offset | AD converter offset SD_INP_| =0 V -3 3 LSB 
ADC time | AD conversion time 500 ms 
ADC acc AD converter gain accuracy at | Over temperature range 0.5 0.5 | % 
full scale 
Fosc Internal time base frequency 32768 Hz 
Cur res Current register LSB value 7.324 uV 
Chg_res Charge register LSB value =Cur_res*2^12*0.5/3600 4.166 uVh 
Battery voltage measurement 
Vin_adc Input voltage range 0 6 V 
LSB LSB value 1.464 mV 
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ADC time | AD conversion time 250 ms 
Volt acc Battery voltage measurement | Over temperature range -0.5 0.5 | % 
ассигепсу 


Note: Fuel Gauge support ОСУ measurement when system is іп indeep sleep mode. 


6.3.7 DDR buffer for DDR2, DDR3 
The general DDR buffer is below т SC2713. 


Table 6-15 Performance of the DDR2 buffer 


meu [coranonscommens [ min [Typs | Мак [Unis | 
mme | o p» ШЕГЕН реј 
(СТІП! СС | | vwe НЕ БЕН 
ЕСІКТІ НИ Со БЕН ШЕТІН О |. | 


DDHR2 СНМ 5<1:0> 
00 

Quiescent current 01 
Ы 


Е O (NALE Ге 


6.3.8 Audio codec 


INTRODUCTION 


6.3.8.1.1 Features 


е Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.153um 1p6m mixed signal low 
power process with 6 or more metal mask layers plus 1 resistor and 1 capacitor mask layers 
€ +1.8V (from 1.6V to 2.0V) power supply for the digital part, +3.8V (from 3.6V to 4.2V) power 
supply for the analog part. 
Junction temperature range from -40°C to 100°C 
Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 
Three differential microphone inputs with three micbias 
Four audio output drivers 
W  Class-AB, optional Class-G stereo 160/320 single-ended headphone drivers 
M 160/320 differential receiver drivers 
= fully differential line outputs 
ш Class-AB mode and Class-D mode optional Power Amplifier (PA) 
е Reduction of audible glitches systems 
B Pop reduction system 
Ш Soft mute mode 


Ф Output short circuit protection 

@ Battery over voltage protection circuit with auto recovery 

@ Over temperature detection circuit 

е Supports 26МН2 main clock frequency 
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6.3.8.1.2 


6.3.8.1.3 


6.3.8.1.4 


Supports programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 
KHz 


Supports programmable sampling frequency F for DAC: 
8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 KHz 
Supports iis master interface for ADC decimation filter output and DAC interpolation filter input 


Supports both left and right channel for ADC and DAC path 

Supports mute control for DAC path during sampling frequency Fs mode switch 
Supports DAC to ADC loop path 

DSP functions including EQ, AGC, DRC, noise filter (no wind noise filter). 
There is no need big cap because of Class G. 


Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 


Performances 


Stereo Audio ADC 

ш  Signal-to-Noise Ratio (SNR): 9048 A-Weighted 

Ш Total Harmonic Distortion (THD): -85dB 

= Dynamic Range (DR): 9088 

= Power Supply Rejection Ratio (PSRR): 70dB@20Hz~2kHz 

Stereo Audio DAC 

B SNR: 100dB A-Weighted 

ш THD: 80dB 

m DR: 100dB 

= PSRR: 70dB@20Hz~2kHz 

ADC digital gain range from -77.25~+18dB, 0.75dB step 

DAC digital gain range from -77.25~+18dB, 0.75dB step 

Two input Programmable Gain Amplifier (PGA) for three differential 

Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB step 

Audio output drivers’ gain independently set 

= Headphone output gain range from -36~+9dB, 0.5dB step 

= Receiver output gain range from -36dB to +9dB with 0.5dB step 

W = Lineout output gain range from -27~+18dB, with 0.5dB step 

= PA output gain range from -24~+214В, with 0.5dB step 

Audio output drivers’ typical output power 

B Headphone Class-AB or Class-G driver @3.3V: 25mW оп 32Ohm load, 40mW оп 16 
Ohm load 

= Receiver driver @3.3V: 100mW оп 32Ohm load, 200mW оп 16 Ohm load 

ш PA driver (94.2V: 800mW оп 80 load іп Class-D mode, 500mW оп 80 load іп Class-AB 
mode 


Overview 
The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which 


containing a mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter (DAC) 
and additional analog circuitry: 


V0.1 


An extensive power-management unit with an internal voltage reference, four programmable 
LDOs is available to generate all required internal reference voltages, analog supply voltages 
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required by the device, and microphone biasing voltage from the analog positive 3.6V to 4.2V 
supply. 

The record path covers operations from 8 KHz to 48 KHz stereo recording, and contains 
programmable input channel configurations covering single-ended and differential setups, as 
well as floating or mixing input signals. It also includes a digitally controlled stereo microphone 
preamplifier 

The device can cover operations from 8 KHz mono voice playback to audio stereo 48 KHz 
DAC playback 

The playback path offers signal-processing blocks for filtering and effects, and supports 
flexible mixing of DAC and analog input signals as well as programmable volume controls. 
The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10kQ stereo lineout and 80 differential speaker. 
These four output drivers can be programmable independently. 

The PA is Class-AB mode and Class-D mode optional. 

Extensive Register based control of power, input/output channel configuration, gains, effects, 
pin-multiplexing, and clocks is included, allowing the device to be precisely targeted to its 
application. 

Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 
Programmable sampling frequency F for DAC: 8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 
KHz 


Spreadtrum Communications, Inc., Confidential and Proprietary 117 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(С 5РВЕАОТВИМ' 


FUNCTION DESCRIPTION 


6.3.8.1.5 Block Diagram 


PMIC 


BB 
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AVDDVB 
AGNDVB 
VCOM Reference & Others Control adi 
MICBIAS interface seiral bus >| ADI 
HEADMIC IN 
MIN — — — 
MICN 
AIL + - 
M Е adc Бек 
s " 9 АРС: са AUD.ADDÓ | Бена 
АІЕ Decimation ADC | adc По 
AUXMICP adc sdata ARM 
AUXMICN <> 
УВАТРА 
AVDDPA| 
VSSPA 
OUTPPADM— Lineout 
Driver & | Dats 
OUTNPA РА interface VBC 
(serialize) 
EARP Receiver Data 
Driver interface AUD_DASYNC 
EARN РАС |4 (deseriali 
25) AUD DADO 
HEAD PL 
| || dac_belk — 
HEADPR DSP 
ке бі DAC | dac Го 
| HP Driver е! AUD РАБ! (fs >| 
ga с sdata 
VSSAO 
VDDAO | | 
HEAD AMPG INL ш ш 
] ас ^ 
HEAD AMPG INR ClassG 8 9 
| РА а 2 
> > 
HEAD DROL - 
HEAD DROR - 4 
- СӘ 
я x = 
м а а 
2 Os 
— П Analog External Pins 
——— Others: Digital internal Pins 
Figure 6-7 Block Diagram 
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AVDD36 VBATPA 


AVDDVBO < AER 


——QO— ——T1» OUTPPA 
| Й 
——О—————> OUTNPA 
2 


УСМРА <> 


Figure 6-8 Audio РА structure 
ELECTRICAL SPECIFICATIONS 
6.3.8.1.6 Absolute Maximum Ratings 


Over operating free-air temperature range unless otherwise noted (1). 
Table 6-16 Absolute Maximum Ratings 


ретше О | сокотон | ул fonr | 
ww Р [хз | | 
ков Г | өз | | 
кво | | за | 
звертав | 0356 N| 

ЗИ НИ ИЕ ш эш 


Voltage |AVDD36 – ЊЕ и ог -0.3105 
between |VSSAO ог VSSPA 
AVDDVB - AGNDVB or 03105 
VSSAO or VSSPA 
VBATPA - AGNDVB or VSSAO|in active mode | 0.3105 


VSSPA 
or In sleep mode -0.3 to 6 
AVDD36 ог VBATPA - Е -0.310 2 
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VSS to VDD 


0 to 80 
-65 to 150 


(1) Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. 
These are just stress ratings, and functional operation of the device at these or any other conditions beyond 
those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 


6.3.8.1.7 Recommended Operating Conditions 
AGNDVB = ОУ, all voltages are measured with respect to ground AGNDVB. 


Table 6-17 Recommended Operating Conditions 


PARAMETER SYMBOL 


Operating free-air temperature TA 


Junction temperature TJ 


AVDD36, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3)(4) AVDDVB 


Output amplifier power supply VDDAO 
(2)(3) 
Digital power supply VDD 


Sampling frequency Fs 
MCLK frequency CLK26M 


(1) Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 
(2) Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
(3) Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the PCB ground. 
(4) Assuming a 20 mVpp ripple on analog power supplies (200 KHz sine wave). 

6.3.8.1.8 Required External Components 


The following table summarizes the external components required for a proper working of the 
device, except those used for the analog input and output signals: 


Table 6-18 Required External Components 


DESCRIPTION 


Cext, ceramic reference decoupling capacitor 


Cext, ceramic reference decoupling capacitor 


Ceramic analog power supply decoupling capacitor 
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Ceramic AVDD36 decoupling capacitor 


Ceramic AVDDVB decoupling capacitor 


Ceramic VDDAO decoupling capacitor 


Ceramic VBATPA decoupling capacitor 


Ceramic AVDDPA decoupling capacitor 


MICBIAS decoupling capacitor 


6.3.8.1.9 Electrical Characteristics 


6.3.8.1.9.1 ADC Channel 
Measurement conditions: 


At T = 25°С, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine 
wave with a frequency of 1 KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio data, measurement 
bandwidth 20 Hz — 20 KHz, unless otherwise specified. 


Table 6-19 Electrical Characteristics - ADC Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 
differential inputs (1) 


21 dB gain 


Full-scale input, single 0 dB gain 
ended 


SNR, mic inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 
SNR, line inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 


Dynamic range, mic inputs | 0 dB gain 


(S)(4) 


21 dB gain 


Dynamic range, line inputs | 0 dB gain 


(S)(4) 


21 dB gain 
THD, mic inputs (3)(5) 0 dB gain 
THD, line inputs (3)(5) 0 dB gain 
PSRR, differential input (6) | 20Hz-2kHz 


Channel separation, mic 0 dB gain 
inputs (7) 


Channel separation, line 0 dB gain 
inputs (7) 


Gain range 


Gain step 
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Gain error 


Input resistance, all inputs | 0 dB gain 


Includes 10pF for ESD, 
bonding and package pins 
Input capacitance capacitances 


Input bypass 
capacitor 


(1) The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Тур.) 

(2) Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input short 
circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

(3) All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted filter. Failure 
to use such a filter may result in higher ТНО+М and lower SNR and dynamic range readings than shown in 
the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, although not audible, 
may affect dynamic specification values. 

(4) Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the input short 
circuited, with 60dB added to compensate the small input signal, measured A-weighted over a 20 Hz to 20 
KHz bandwidth using an audio analyzer. 

(5) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first harmonics 
within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms value of the signal. 

(6) 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

(7) Channel separation for any input connected to the ADC left channel and any other input connected to the 
ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left (right) channel, right (left) channel 
input short, the ratio of the rms output level of the right (left) channel to the left (right) channel. 


Table 6-20 Electrical Characteristics — Micbias Part 


PARAMETER CONDITIONS 


Programmable 
settings, 1 kO 
load 


Bias voltage 


Current sourcing 


Power supply rejection ratio 


6.3.8.1.9.2 DAC Channel 


Measurement conditions: 

At T = 25°С, AVDD36 = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine 
wave with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, measurement 
bandwidth 20Hz — 20kHz, unless otherwise specified. 


Table 6-21 Electrical Characteristics - DAC Channel Analog Part 


PARAMETER CONDITIONS TYP 


HEADPHONE OUTPUTS 


Full-scale output voltage 0 dB gain, 320 load 
3 dB gain, 320 load 
0 dB gain, 160 load 
3 dB gain, 160 load 


Full-scale output power 0 dB gain, 320 load 
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0 dB gain, 160 load 


3 dB gain, 160 load 


0 dB gain 


Vout=600mVrms 


Vout=30mVrms 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


RECEIVER OUTPUTS 


Full-scale output voltage 


0 dB gain, 32Q load 


3 dB gain, 32Q load 


0 dB gain, 16Q load 


3 dB gain, 16Q load 


Full-scale output power 


0 dB gain, 320 load 


3 dB gain, 32Q load 


0 dB gain, 160 load 


3 dB gain, 160 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


LINE OUTPUTS 


Full-scale output voltage 


0 dB gain, 10kO load 


3 dB gain, 10kO load 


SNR (1)(2) 
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Dynamic range (2)(3) 


0 dB gain 
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THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


AUDIO PA OUTPUTS (Class-AB Mode) 


Full-scale output voltage 


0 dB gain, 80 load 


9 dB gain, 80 load 


Output power 


0 dB gain, 80 load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain, 80 load 


AUDIO PA OUTPUTS (Class-D Mode) 


Full-scale output voltage 


0 dB gain, 80 load 


9 dB gain, 80 load 


Output power 


0 dB gain, 80 load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


V0.1 
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(1) 
(2) 


(3) 
(4) 


(5) 
(6) 


(7) 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain, 80 load 
HP AMP OUTPUTS (Class-G Mode) 

Output Offset Voltage 
Output Power THD+N <= 1%, R=16 
THD+N <= 1%, R=32 


SNR (A-Weighted) 


Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input short 
circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted filter. Failure 
to use such a filter may result in higher THD+N and lower SNR and dynamic range readings than shown in 
the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, although not audible, 
may affect dynamic specification values. 

A-weighted, 1 KHz sine wave (9 Full Scale —40аВ. The specified value is extrapolated by adding 40dB to the 
measured SNR. 

Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first harmonics 
within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms value of the signal. 

1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC right (left) channel, 
the ratio of the rms output level of the right (left) channel to the left (right) channel. 

Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 


LCD Backlight LED Driver 


The LCD Backlight module provides five matched current sources, sinks up to 45 mA of load 


current to accommodate each of the White LEDs. The module uses current mirror to construct LCD 


backlight driver. The reference current source ISET is set with an external resistor R. Each of the 
matched current regulators has a 100:1 current ratio between the VLEDx outputs (one channel) and 


the ISET currents. It requires no charge pump. Brightness can be controlled by software. The module 


is in shut down mode when the whtled pd is active. 
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VBAT 


AVDD 


WHTLED (ВО < 
WHTLED B1 
WHTLED ІВ2 


WHTLED ІВЗ 


WHTLED ІВ4 


GND Iset 


Figure 6-9 LCD backlight LED driver application 


Note1: D1 in the diagram must be connected to a LED when in use, otherwise the LED driver 
current control bits will not be effective. 


Table 6-22 Performance of LCD backlight LED driver 
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ost LED Driver 


This Module is a boost conctroller that drives LEDs in series. The boost converter runs at a 1.2-MHz 


fixed switching frequency, allows for the use of a high brightness LED in general lighting. 


The Wled current is programmed by registers І5ЕТ<6:0> or duty of PWM signal, based on formula, 


I=Vfb/Rex, 


Vfb=D*Vref 


Note: D means the duty cycle of the PWM signal, D=1 if Wled current only setted by digital interface 


ISET<6:0>. 
Table 6-23 Performance of Boost LED driver 
Parameter | Description Condition MIN | TYP | MAX | UNIT 
14 Operating quiescent current into VBAT Switching no loading 0.2 | mA 
Isd Shutdown current VBAT-A.2V, ЕМ-0 1 ЏА 
Vref Voltage feedback regulation voltage 15ЕТ<6:0>-1010010 | 296 | 300 | 304 | mV 
Vise mn Voltage feedback regulation voltage under Vfb-50mV 47 50 53 | mV 
brightness control Vfb-20mV 17 20 23 mV 
Ifb Voltage feedback input bias current Vfb=300mV 1 uA 
fs Oscillator frequency 1 1.2 15 | MHz 
Dmax Vfb=100mV 90 % 
Шт Power NMOS current limit 1 А 
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Figure 6-10 Boost LED driver application 


Note: Boost LED driver share balls with LCD backlight LED driver 


6.3.11 Keypad Backlight LED Driver 


The keypad backlight driver is constructed with current mirror. 


VBAT 


AVDD ра 
ын 
KPLED OUT 


Figure 6-11 Keypad backlight LED driver application 


Table 6-24 Performance of Keypad backlight LED driver 
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6.3.12 Vibrator Driver 


The vibrator driver is constructed with current mirror. 


VBAT 


VIBR OUT 


Figure 6-12 Vibrator driver applications 


Table 6-25 Performance of Vibrator driver 
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6.3.13 Flash Driver 
The flash driver is constructed with current mirror. 


VBAT 


FLASH OUT 


Figure 6-13 Flash driver applications 


Table 6-26 Performance of Flash driver 
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6.3.14 RGB Driver 


The RGB driver is constructed with current mirror. 


VBAT 


AVDD 
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RGB ІВ2 


Figure 6-14 RGB driver applications 


Table 6-27 Performance of RGB driver 
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7 Micro-Controller Unit Subsytem 


71 Processor 


CHIP contains quad Cortex A7, with 32kB L1 cache for data and program and also with 
512KB L2 cache. 


7.2 ARM Memory Мар 


On the ARM side, the address bus is 32-bit wide and the address map is presented in this 
section. In order to support multiple boot modes, the ARM memory space can be 
remapped after reset. 


Table 7-1 AP memory address map after reset 


Base Addr Addr Range Addr Map Description 
0x0000 0000 0x0000 0000 ~ 0х0000 FFFF Internal On Chip RAM Space (8KB 
Avaliable) 


0x0100 0000 ~ OxOFFF- FFFF CoreSight STM (240MB) 
0х1000 0000 0x1000 0000 ~ 0x103F_FFFF CoreSight Components (4MB) 
0x1200 0000 ~ Охі200 1FFF Cortex A7 Peripheral Components (8KB) 
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0x2050 0000 - 0x205F FFFF SDIO2 Control Register 


0x2060 0000 - 0x206F FFFF eMMC Control Register 
0x2070 2000 ~ 0x207F FFFF DRM Control Register 
0x2080 0000 ~ 0x2080 FFFF DispO Control Register 


0x2090 0000 ~ 0x209F FFFF Reserved 


0х20А0 0000 ~ Ox20AF FFFF GSP Control Register 


0х20В0 0000 ~ Ох20ВЕ FFFF NFC Control Register 
0х20С0 0000 ~ Ох20СЕ FFFF SpinLock Control Register 
Ox20DO 0000 ~ Ox20DF FFFF AHB Control Register 
0х20Е0 0000 ~ Ох20ЕЕ FFFF BUSMON 0 Control Register 
Ox20F0 0000 ~ Ox20FF FFFF BUSMON 1 Control Register 
0x2100 0000 ~ 0x210F FFFF BUSMON 2 Control Register 


0x2110 0000 ~ 0x211F_FFFF Reserved 


0x2120 0000 ~ 0х212Ғ FFFF ZIP ENC Control Register 


0x2130 0000 ~ 0x213F_FFFF ZIP DEC Control Register 
0x2140 0000 ~ 0x214F_FFFF GSP MMU Control Register 
0х2150 0000 ~ 0x215F_FFFF DISP MMU Control Register 


0x2160_0000 ~ 0x217F_FFFF Reserved 


0x2180 0000 ~ 0x2187 ЕЕЕЕ DSI Control Register 


0x2188 0000 ~ 0x218F FFFF DSI PHY 
x2190 0000 ~ 0х21ВҒ FFFE Reserved 
0х21С0 0000 ~ Ox21CF. БЕБЕ GPS Control Register 


x21DO 0000 ~ Ox2FFF FFFF Reserved 


0х3000 0000 0х3000 0000 ~ 0х3002 ЕЕЕЕ DRAM Controller (192KB) 


х3003-.0000 ~ 0x3003 FFFF Reserved 


0x3004 0000 - 0x3004 FFFF PUB AXI BUSMONO (64KB) 
0x3005 0000 ~ 0x3005 FFFF PUB AXI BUSMON1 (64KB) 
0x3006 0000 ~ 0x3006 FFFF PUB AXI BUSMON? (64KB) 
0x3007 0000 ~ 0x3007 FFFF PUB AXI BUSMONS (64KB) 
0х3008 0000 ~ 0x3008 FFFF PUB AXI BUSMON4 (64KB) 


0x3009 0000 ~ 0x3009 FFFF PUB AXI BUSMONS (64KB) 


0x300A 0000 ~ 0x300A FFFF PUB AXI ВУЗМОМ6 (64KB) 


0x300B 0000 ~ 0x300B FFFF PUB AXI BUSMON7 (64KB) 


0х300С 0000 ~ 0x300C FFFF PUB AXI ВУЗМОМ8 (64KB) 


0x300D 0000 ~ 0x300D FFFF PUB AXI BUSMONO (64KB) 


0х300Е 0000 ~ ОХЗООЕ FFFF PUB Control Register (64KB) 
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0х300Ғ 0000 ~ ОХЗЕЕЕ FFFF 


Reserved 

0x4000 0000 0x4000 0000 ~ 0x4000 FFFF Audio (64KB - Protected) 
0x4001 0000 ~ 0x4001 FFFF Audio IF (64KB Avaliable - Protected) 
0x4002 0000 ~ 0x4002 FFFF VBC (64KB - Protected) 


0х4003 0000 ~ 0x4003 FFFF ADI Master (64KB - Protected) 


0x4004 0000 - 0x4004 FFFF AON System Timer - FRT (64KB) 


0x4005 0000 ~ 0x4005 FFFF AON Timer (64KB) 


0x4006 0000 ~ 0x4006 FFFF SpinLock Reg (64K) 


0x4007 0000 - 0x4007 FFFF RF SPI 4in1 (64K) 


0x4008. 0000 ~ 0x4008 FFFF 12С (64K) 
0x4009 0000 ~ 0x4009 FFFF MDAR (64K) 
0x400A 0000 ~ 0x400A FFFF AON ROSC (64K) 


0x400B 0000 ~ Ox4F1F FFFF Reserved 


0x4020 0000 ~ 0x4020 FFFF AON INT (64KB) 


0x4021 0000 ~ 0x4021 FFFF EIC (64KB) 


0x4022 0000 - 0x4022 FFFF AP Timer 0 (64KB) 


0x4023 0000 ~ 0x4023 FFFF AP System Timer (64KB) 
0x4024 0000 ~ 0x4024 FFFF UID-Efuse (64KB) 
0x4025 0000 - 0x4025 FFFF Keypad (64KB) 

0x4026 0000 ~ 0x4026 FFFF PWM (64KB) 

0x4027 0000 ~ 0х4027 FFFF FM (64KB) 

0x4028 0000 - 0x4028 FFFF GPIO (64KB) 


0х4029 0000 ~ 0x4029 ЕЕЕЕ AP WDG (64K) 


0x402A 0000 ~ ОХ402А ЕЕЕЕ | PIN Reg (64KB) 


0х402В. 0000 ~ 0x402B FFFF PMU (64KB) 


0х402С. 0000 ~ ОХ402С FFFF | IPI Reg (64KB) 
0х4020 0000 ~ 0x402D_FFFF | AON CKG (64K) 
0х402Е 0000 ~ 0х402Е FFFF | АОМ АРВ Reg (64K) 
0х402Е 0000 ~ 0x402F_FFFF | THM Reg (64K) 


0х4030 0000 ~ 0х4030 ЕЕЕЕ АМ5 САТ? (64КВ) 


0х4031 0000 ~ 0x4031 FFFF AVS TOP (64KB) 


0x4032 0000 ~ 0х4032 FFFF CA7 WDG (64K) 


0x4033 0000 ~ 0x4033 FFFF AP Timer 1 (64KB) 
0x4034 0000 - 0x4034 FFFF AP Timer 2 (64KB) 
0x4035 0000 ~ 0x4035 FFFF DJTAG (64KB) 


0x4036 0000 ~ ОХЖЕЗЕ FFFF Reserved 
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0x5000. 0000 Share RAM with CPs (52KB - Protected); 
0x6000 0000 MALI Control Register(64KB) 
GPU АРВ REG(G4KB) 
СОИ 


0x7130 0000 ~ Ox713F ЕЕЕЕ APB REG 
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0x7180. 0000 - OX7FFF FFFF Reserved 


0х8000 0000 0х8000 0000 ~ ОХВЕЕЕ ЕЕЕЕ External Memory Space (256 MB) 
0x9000 0000 0x9000 0000 ~ Ox9FFF. FFFF External Memory Space (256 MB) 


7.3 Internal Memory Controller 


Base Addr Range Addr Map Description 
0x0000 0000 ~ 0x0000 FFFF Internal On Chip RAM Space (8KB Avaliable) 


0x5000 0000 ~ OxSFFF_FFFF Share RAM with CPs (52КВ - Protected); 
OxFFFF 0000 ~ ОХЕЕЕЕ FFFF Internal On Chip ROM Space (32KB) 


7.3.1 Internal RAM Controller 


8K Byte dedicated RAM is available for AP system. In Public system, another 52K byte 
RAM would be shared between AP and CPs. In CPs views, the IRAM space would be 
separated into two parts, in front 18K bytes, AP would protect and prevent CPs write 
operation with unit of 2KB. And also, AP would remap boot address 0x0000 0000 of each 
CPs to any specific 2KB. 


In last 34KB, AP and all CPs would have read/write operation without any limitation. 
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X X 
2KB 
2KB 
2KB 
18КВ 
2KB 
X 52KB 
34KB 
У У 


Two important notes MUST be declared: 


1. The Memory space of CPs would be less than 52KB and discontinuous after write 
protection by AP. 


2. А Specific 2KB ВАМ space would be accessable by two different addresses after 
remapping boot address. 


7.3.2 Internal ROM Controller 


The MCU internal ROM has 20K bytes. Part of the ROM is for boot/download purposes 
and others are for RTOS, multimedia application and other functions. 


Ен OxFFFF 0000 


32Kbyte 


Jo 


AP On-chip ROM 
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7.4 External Memory Controller 


Please refer to : 


5С7731С Pub subsystem device spec.doc 


7.5 NandC 


7.5.1 Overview 


The module implements a flexible controller of NAND Flash Memory. It manages the 
read/write interactions between the specific RAM and the external NAND flash memory 
unit. It used micro-instruction to implement all the NAND command. To speed up the 
throughput of data read or write, three buffers (ping buffer, pong buffer and spare buffer) 
are co-worked to wrap the RAM data movement and ECC en-decoding process, also 
the repeat function will enhance this effect. To flexible, software can implement the 
same process by decomposing the auto mode to individual manual mode, e.g. only 
master RAM movement, only NAND read/write operation and only ECC en-decoding. 


This controller support the NAND flash with x8 and x16 bus width, with page size of 512 
Bytes / 2K Byte / 4K Bytes / 8K Bytes / 16K Bytes / 32 Bytes, with NAND density of no 
limited, with address cycle of 3/4/5 or more. 
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Moreover, and internal hardware ECC encoder and decoder are provided to accelerate 
the data throughput. 


To improve the data throughput, it support the ONFI3.0 and toggle interface, also, the 
SPI Nand interface is supported. 


7.5.2 Features 
e Compatible to ONFI V3.0 
e Compatible to Toggle2.0 
e Compatible to SPI Nand interface 
e Support bus width of 8 / 16 bits 
e Support page size of 512 / 2k / АК / 8k / 16k / 32k 
e Support address cycle of 3 / 4/5 or more 
e Support папа density of no limited 
e Support sequential read or write at most 256 pages at once 
e Support hardware ECC encoder and decoder 
e Support ECC protect both main part and spare part 
e- Support ECC of 1/2/4/8/12/16/24/40/60 bits with main info length at most 1k Bytes 


e Support Randomizer 4 polynomials or 1 polynomials 


e Support Randomizer polynomials coefficient configurable 


e Support Randomizer polynomials depth configurable from 3 ~ 32 


7.5.3 Signal Description 


Interface Signals 


Table 7-2 Signals List 


meme С wan С 


АНВ Interface 


AHB Slave Signals || Standard AHB Slave signal 


AHB Mast Signals шини Standard АНВ Master signal 
RAM Ping Signals || Capacity of 1k +128 Bytes 
RAM Pong Signals || Capacity of 1k +128 Bytes 


RAM Spare Signals Capacity of 2k Bytes 


System Interface 
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mem [о Јајо 

mee — јав 

СЕЛІ СО СИСТ 

реките ШЕН О С 

БЕТТЕ ШЕН КО СЕТИ 
1 


іпі гед папас О МАМОС interrupt signal 


PAD interface 


Pad out nandc wpn | О 1 NandFlash write protect (active low) 


Pad out nandc cen leer | NandFlash chip enable. (active low) (2 CS) 
Pad out nandc ale о [t | NandFlash address latch (active high) 


зависна [o ИИТИИ 
тилишет СЕН ТВ 
эзли же [отбыть анны | 
тизилиш шь је миса 
Саит 


Snfc phy xxx 


Multiply function interface 


Because some pins are not used at once, they can be shared. The interfaces multiply 
functions are as following: 


© [enfiW |012 |onfi3 spi еттс | 
[pad cen[0] | село јето јео |- __|-- | 


[pad cen[i] сп (сел сп | |- ____ 
[pad ale ге ае ае Ктр Бк |emmc 97 | 
[pad wen |ме — |dk (мб — |- |- || 
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[pad ren (төп м/п [ret — |- ____|еттсск | 
[pad data[O] | data[o] — |data[O] |date] |-  ј|- ____ 
[pad data[1] |data1] | дав) јама |-  ј|- (| 
[pad data[2] | data[2] || даїа(2) |data] |-  ј|- (| 
[pad data[3] | data[3] || даїа(3) | даіа[з) J- - | 
[pad data[6] |data[6] || дага[6] |data[6] |iolwp |- | 
[pad data[8] |data[8] | сеп2 [cenn | | | 
[pad data[9] |data[]] јет сө | 
[pad data[10] | data[10] |- |renc |-  јеттсње | 
[pad data[ii]deta[ii] 48 — [das |- 7 f emmed] | 
[pad data[12] | data[12] |- јас |- |- (| 
[pad data[13]|data13] |- |- |. |- | 
[pad data[14] | data[14] |- ___|- је | еттс 91] | 
[pad data[15] | ӘП: |- - _|- |- | 
[pad rbn (Фп |rbn — |rbn _ |- _____ | еттс ст | 


7.5.4. Function Description 
The NANDC application is as below. 


CHIP 


SDR 
NFC 
C panos 
1117 Buffer ча 
АНВ 
Виз МЕС ЏЕ 


Figure 7-1МАМОС Block Diagram 


С |е 
Кт 


Тһе NANDC can read or write external Мапа Flash Memory, it supports up to 2 
devices. 


When read, NANDC gets data from external NandFlash Memory and saves it to 
internal memory, then transferred to specified RAM address; when write, NANDC 
transferred RAM data through AHB Master to internal buffer, and then to send them to 
external Nand Flash memory. 


Function Abstract 


The NANDC controller including a main Nand FSM generating the read write sequence 
sequence that meet Nand Flash interface, a read / write FSM pre-paring and 
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post-paring the need Nand Flash data, a memory control unit that switch the buffer 
read / write clock domain between AHB clock and NANDC clock, an ECC unit that 
encoding or decoding, an AHB master unit that transferring data to or from specified 
RAM address, and some control logics. The МАМОС internal block diagram is as 


following: 
Logic 
Са! 
Ріпе(А) / | у 
Ропе (В)/ Мет ECC NAND 
Spar (C) Ctrl FLASH 
Buffer 
AHB 


NFC 
Controller 


Master 


Figure 7-2 NANDC Function Diagram 
Note that the Ping-Pong-Spare buffer also called A — B — C buffer. 


Nand FSM 
This FSM is used to generate the read and write sequence that meet Nand Flash 
requirement. It including two individual FSM (NANDC CURT & SUB CURT), they аге 
co-worked to generate the timing. 
The NANDC CURT is just the interpretation of the instruction batch; the SUB CURT is 
the detail disassembly of the МАМОС CURT. The following will explain the relationship 
of different SUB. CURT with different instruction NANDC CURT. 


SUB. ACS SUB RWL SUB ACE 


МЕС ICMD / МЕС ADDR 


SUB RWS | SUB RWL | SUB RWH | SUB RWE 


NFC IDST 
SUB. SUB WAIT SUB |SUB | 508 | | SUB |SUB | SUB | SUB_ | SUB |SUB |SUB | _ SUB |SUB | SUB | SUB. 
RWS > STR | RWL | КУН RWL | КУН | END | WAT | STR | RWL | КУН RWL | RWH | END | RWE 


МЕС MRDT / МЕС МҰРТ / МЕС SRDT/NFC SWDT 


The SUB ACS/ SUB ACE / SUB RWS/ SUB RWE are used to delay for some time 
to meet NandFlash requirement. 


The SUB RWL is used to active the REN or WEN signal 
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The SUB RWH is used to de-active the REN or WEN signal. 


The SUB WAIT is used to wait for the writing data to be prepared or read data to be 
transferred to RAM. 


The SUB STR/ SUB END is used to flexible the control signal. 


The SUB CURT are not participate in some other instruction, like INOP, WRBO, WRB1, 
DONE and CSEN. 


Read / Write FSM 


The read and write FSM are two FSMs, they are the main FSM to prepared data from 
AHB master to NandFlash to write, or transferred NandFlash data to AHB master to 
RAM, even during which do the ECC encoding or decoding. These FSM wrapped the 
NandFlash read/write, AHB master transferring data, and ECC operation, even added 
repeat function to improve the data throughput. 

They are worked at the same time with the Nand FSM, also can be say be driven by the 
Nand FSM. 


The Read function is transferring NandFlash data to RAM through Buffer. 


ом Buffer 4 NandFlash 


The read FSM is as following: 


Figure 7-3 Read FSM 


This FSM compatible for both page size 512 Bytes and bigger than ІК Bytes (2k / 4k / 
8k...). 


IDLE: When the read command is coming, the state entered to JUDG state, 
JUDG: If the spare area is not apart with main area, that to say the page size is 512 


Bytes, then entered to JUG M state, else if spare area are apart to the main area, then 
entered to JUG C state. 


JUGC: if the spare buffer is ІШІ, then entered to WAT C to transfer it, else go to 
ВСУ C to received data. 


WAT С: waitfor the Nand FSM of NANDC CURT entered to SRDT to make sure that 
that the spare can be move away to RAM, and go to MST C to do the transferring 
operation. 
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МТ C: transferred data to RAM, after done, go to ВСУ C. 

ВСУ C: received spare read data, and then go to JUG М 

JUG М: if the sector is not equal to the set sector number, then go to WATM for the 
Nand FSM received one sector data, 

WATM: if Nand FSM received one sector of data from Nand Flash, then go to ECC if 
the ECC is enabled, or go to MST M to transfer these data to RAM if ECC is disabled. 
ECC: after done, go to MST M. 

МТ M: after transferred done, go to MST S if the main & spare аге in Joint (or to say 
512 Bytes Nand), or go to M DON. 

M DON: go to JUG M for next sector operation. 

In JUG M state, when all sectors are transfer done, then go to JUDG state, in JUDG 


state, when all repeat number is over, then go to the last path of JUG_C -» WAT C -> 
MST C -> DONE -> IDLE. 


In the Read FSM, there are 4 main states need to pay attention; they are MST C, 
МТ M, MST S and ECC. The MST C and MST. S have just one valid for each 
NandFlash type, the MST C is for 2k/4k/8k and MST S is for 512Bytes раде. 


The Write function is transferring RAM data to NandFlash through Buffer. 


Figure 7-4 Write FSM 


IDLE: when the write start signal is coming, the state entered to JUDG state. 

JUDG: If the spare area is not apart with main area, that to say the page size is 512 
Bytes, then entered to JUG M state, else if spare area are apart to the main area, then 
entered to JUG C state. 

JUGC: ће spare buffer is empty, then entered to МОТ C to transfer data from RAM 
to internal spare buffer, else entered МАТ C to wait for it is empty. 

WAT C: wait for the Nand FSM of МАМОС CURT entered to SWDT to move data 
from buffer to NandFlash, then go to MST C to transfer next spare data from RAM to 
spare buffer. 
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7.5.4.1.1 


V0.1 


MST С: if spare transfer done, then go to JUG M state. 
JUG M: if the sector is not equal to the set sector number, then go to WATM. 
WATM: wait for one of the ping-pong buffer is empty, then go to MST M. 


MST M: transfer one sector number of data from RAM to internal ping-pong buffer, 
then go to MST S if the page size is 512 Bytes and spare area data is existed, else go 
to ECC if ECC is enabled, or else go to E DON. 


MST S: transfer all spare data to ping or pong buffer 
ECC: after ECC is done, go to E DON. 
E DON: Flexible control states, unconditional go to JUG M state. 


In JUG M state, when all sectors are transfer done, then go to JUDG state,in JUDG 
state, when all repeat number is over, then go to the DONE sate. 


There are 3 buffers (A/B/C or to say Ping / Pong / Spar) in this controller, and they are 
worked in one of the 4 states. The Ping and Pong can't work together, but in turn, the 
Spar buffer can work together with Ping or Pong buffer or alone. 

Because the relationship between the Nand FSM and the three buffers is more 
important than the relationship between the NandFlash FSM and the Read FSM, then 
following is the demonstration about the NandFlash FSM and the three buffers. 


4kbytes page size read 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 read as 
example. 


4K Page Read, Repeat-2, Sector Size=1K, Sector Num =4 


Nand Repeat 1 

апа (CMD | АГ | CMD ; СМОГ AU | CMD 

FSM | 0x00 | Ox00 | Ox30 |WaitRB 0x05 | 0x00 | OxEO 

Read A B A 

FSM = С 
Repeat 2 E 4 M 

Nand | CMD-T AI CMD WR V А" T CMD 

FSM 0x00 | 0x01 | 0x30 0x05 | 0x00 | OxEO 


RoW R 
Red| В ЕЕЕ 
4 


Е5М 


ЕЭ 
0*2) 
[+0 
са 
(те 


Ғідиге 7-5 4КВуїе$ Раде Веаа 


Note: 

A: Indicate Ping buffer is working. 

B: indicate Pong buffer is working. 

СУ": indicate spare data is writing from NandFlash to spare buffer 
C^: indicate spare data is reading from spare buffer to RAM 


C+0/1/2/3: indicate the which sector of spare buffer is working 
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7.5.4.1.2 


7.5.4.1.3 


Regardless of the Command and address, or even the WaitRB, we just care about the 
SRDT and MRDT in the Nand FSM, and the three buffers of A/B/C in Read FSM. 


When Repeat - 1. This is the first time that Read FSM encounter the SRDT of Nand 
FSM, then it will read all Nand Flash spare data to C buffer, in MRDT, the ReadFSM 
wait for Nand FSM read one sector of main data to A buffer, then A buffer data can do 
ECC decoding (A and C buffer are working at the same time now), and then to transfer 
to RAM. At the same time, MRDT are reading new sector of main data to B buffer. In 
other side, the Read FSM will wait for B buffer to fill full after ECC and transfer are all 
done. After MRDT fill the B buffer ІШІ, then Read FSM will do anther ECC and do 
transfer procedure. 


After all 4 sectors are read done, MRDT is done and wrap to the first instruction to 
execute, and the Read FSM then to do the last ECC and transfer procedure of repeat 
1; 


When Repeat -2, and SRDT is coming, the Read ЕЗМ first transfer the existed C 
buffer data to RAM, and then enable the SRDT to read new spare data to C buffer as 
repeat 1. 


In МВОТ, it is just like in the repeat 1 procedure. 


In the end of all repeat number is done, the finial C will be transfer to RAM by AHB 
master which is controlled by Read FSM 


512 bytes page size read 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 
read as example. 


512 Page Read, Repeat=2 


Repeat 1 
CMD AT a 
0х00 | 0х00 WaitRB [MRD 
Repeat 2 
Nand | CMD Al | 
FSM | 0x00 | охој |WaitRB 
Read A 2 
FSM 


Figure 7-6 512Bytes Page Read 


The main difference between the 4K page read and 512 Byte page read is that, the 512 
Bytes page read has no SRDT in Nand FSM domain and has no C buffer participate in 
in Read FSM domain, also the spare data are located in the A or B buffers. 


When meet the MRDT state, 512 Bytes + 16 Bytes data will be read to A buffer in 
repeat 1, and the Read FSM will do ECC and transfer data to RAM only happened in 
buffer A. In repeat = 2, all scene are the same. 


4kbytes page size write 
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7.5.4.1.4 


V0.1 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 write as 
example. 


АК Page Write, Repeat=2, Sector Size=1K, Sector Num 24 


Repeat 1 


Мапа CMD J АТ CMD | A9 | 

FSM |_0х80 | 0x00 0х85 | 0х00 WailBB 
W R W 

Write С A B A B С С А В 


Е5М а m а 
+ + + + + + 
Repeat 2 В Е ы EM Е 4 
Nand | CMD AT CMD | АО Е 
FSM | 0x80 | 0x01 0x85 | 0x00 WaitRB 
R 
Write A B 
FSM a a 
N 53 
Figure 7-7 4kBytes Page Write 
Note: 


СУ": indicate spare data is writing from RAM to spare buffer 


СА: indicate spare data is reading from spare buffer to NandFlash. 


Regardless of the Command and address, or even the WaitRB, we just care about the 
MWDT and SWDT in the Nand FSM, and the three buffers of A/B/C in Write FSM. 


The difference between 4K read and 4К write of Мапа FSM is that the instruction 
sequence 15 MWDT - > SWDT (main in first and spare latter), but not SRDT - > МАРТ 
(spare in first and main latter). 


The difference between 4K read and 4K write of Write FSM is that the C / A/ B buffer 
are working before the MWDT state in Мапа FSM. Іп writing process, the data should 
be prepared before it can be send to NandFlash, so if the A or B buffer is empty, the 
AHB master will send data to either of them depending on which of them are in writing 
turn. 


Pay attention that, before all A or B buffer is filled, the C buffer is filled, itis because the 
ECC need the spare data to participate, and the spare data should be prepared at first. 


Before the MWDT is done, all AHB master transfer is done to wait for SWDT to send 
spare data to NandFlash. After the SWDT, the previously prepared spare data is send 
to Nand Flash, and the next spare data will be filled to spare buffer and the next 
ping-pong operation will be coming. 

In the last of the repeat, the SWDT will just send remain spare data to NandFlash, and 
no further operation of Write FSM will do. 

Note that, if ECC is disabled, then the waiting for the SWDT to send data to NandFlash 
won't happen, and the ping-pong buffer will not wait for any other condition other than 
just wait for the empty of itself to fill. 


512bytes page size write 
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For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 
write as example. 


512 Page Write, Repeat=2 


Repeat 1 
Мапа | CMD АТ й 
rab | oroo ТО 
Write A B 


FSM Repeat 2 
CMD AT Е 
0х0 | охот КОСО 


Figure 7-8 512Bytes Page Write 


The A or B buffer is prepared before it needs to transfer data of MWDT state, it is 
simple to understand, and no further demonstration need. 


Memory Control 


There are three memories should be controlled, and they all worked in two different 
clock domain, the AHB clock domain and NANDC clock domain, at different time. 


They all has three functions: read/write data to NandFlash, do ECC operation, 
transfer data to/from AHB Master. 


To simplify the design, the control logic is worked in NANDC clock domain, and the 
AHB domain transfer is worked in the safe-period that all МАМОС clock domain register 
is stabled. 


AHB Master 


In AHB master module, there are two FSM inside. One functioned as burst issuing, and 
another as burst parameters generating. 


The master support byte aligned data address but not only word aligned that means 
the start address can be any bytes. 


The master support any length bytes data to transfer, the internal splitting mechanism 
will split the un-integer word to proper size of burst to transfer. 


Also, it support 4 type of endian to read or write RAM data, please see the register table 
for the detail endian set. 


Error Checking & Correcting 


This Nand Controller consist one powerful internal Error Checking and Correcting 
(ECC) module. It supports configurations of different parameters including coding size, 
redundancy size, and correct capacity. 


The main function is to check and correct errors when read and write Nand Flash. 
When write (or to say program) Nand Flash, starting this module to encode the write 
data and modified and save the encode data to the spare area; when read Nand Flash, 
starting this module to decode the read data and correct the error data either in main 
area or spare area. 


In this module, the ECC support 1 ~ 1k bytes information bits ECC encoder and 
decoder. The supported information and redundancies configuration as following: 
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Table 7-3 ECC Mode List 


ECC Mode Correct-Capacity Redundancies Bits | Redundancies Byte 


Read Write PHY Timing 


Write Data Timing of ONFI2/3/Toggle 
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Note: сік 2x and 


SC7731C Device Specification 
CIk 1x have relationship about Phase: The Posedge edge of Clk 2x must be in the edge of clk 1х 
СІК 1х 
СІК 2х 
Step 1, Get Data ctl апа Раз ctl from Control which synchronized by сік 2x 
dqs ctl 
DO 
Data ctl 


D1 D2 D3 


Step 2, Ке-вупс data_ctl and dqs_ctl to ommit the path de 


ay from control to PHY 

dqs reg 
Data reg DO DI D2 D3 

Step З (ASIC) , Delay clk 2x use Delay cell by 90 degree (Key point) 

Clk 2x dly 
Step 3 (FPGA), Invert Clk 2x. «Key point) 

СІК 2x inv e 
Step 4, Launch 


dqs reg 
Data-reg | во | рі | ра | Бр 
Data Wr ро р1 р2 D3 


Step 5, Output Dqs reg and Data wr, 


they are PAD DQS and PAD DATA 
PAD DQS = dqs reg 


PAD DATA OUT - Data Wr 


ро D1 


D2 D3 


Figure 7-9 Write Data Timing of ONFI2/3 Toggle 


Read Data Timing of ONFI2/3/Toggle 


\0.1 
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Note: сік 2x and СІК 1х have relationship about Phase: The Posedge edge of СІК 2x must be in the edge of сік 1х 
СІК 1х | 
СІК 2x 
Step 1, Get “Кеп out" from Control which is synchronized Бу сік 2x 
Ren out 
Step 2, Re-sync ren out with СІК 2x to ommit the path delay from Control To phy 
ren reg 
Step 3, Output signal PAD REN to NandFlash chip 
PAD REN = ren reg 
tDQSRE 
Step 4, Get DQS and DATA IN from P. 
ee a 
PAD DQS 
PAD DATA IN DO D1 D2 D3 D4 D5 D6 D7 D8 D9 
Step 5, Generate signal Clk_samplep_gate апа СІК samplen gate according to PAD 005 


Step 6, Delay the up two signal through Delay Cel 


СІК Samplep gate 


CIk Samplen gate 


by 90 degree 


then to get the rea 
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Figure 7-10 Read Data Timing of ONFI2/3 Toggle 
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Randomizer 


МапаС support randomizer which is a LFSR to ХОР the 8bit IO data to make the “0” 
and *1" balance in one block in both x and y direction. 


The LFSR can be implemented as Fibonacci (many-to-one) or Galois (one-to-many). 
As an example, the polynomial | Y = Х^13 + ХА + X^3 + ХМ + 1 can be implanted: 


OutPut 


йй 


В12 А11 А10 А9 


Х^13 Х^12 Х^11 Х^10 Х^9 Х^8 Х^7 х^ Х^5 Х^4 X^3 Х^2 Хм 1 


Figure 7-11 Fibonacci LFSR 


м. 


во R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 


хм Х^2 Хз хм Х^5 х^6 Х^7 Хх” х^9 Х^10 Х^11 Х^12 Х^13 


Figure 7-12 Galois LFSR 


In fact the two circuits are equally, but the Galois configuration is more attractive for 
randomizer where high throughput is important. Our design used Galois LFSR to 
implement the randomizer. 


The different of the structure will result to the different of output stream phase, to get 
the same output stream phase; the seed (initial value of registers) should be carefully 
configured. That means if you want to use Fibonacci LFSR, the seed should do a 
transform. 


Please refer to the article for detail. 


"Finding Matching Initial States for Equivalent NLFSRs in the Fibonacci and the Galois 
Configurations" Elena Dubrova, Royal Institute of Technology (KTH), Electrum 229, 
164 46 Kista, Sweden. 


7.5.5 Legacy Nand Micro-Instruction 


Instruction Format 


There are 3 instruction types. 


Figure 7-13 Instruction Types 


[m a 7 
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Instruction Abstract 


Table 7-4 Instructions List 


Instruction 
Code Type | Description 
(abbr.) 


Send one command to Nand Flash. 
Command support by all kinds of Nand Flash. 
E.g. 

0x00,0x80,0x10 etc 


Command 


(ICMD) 


Active one command latch cycle. 


Address specified in address input cycle. E.g. 
0x01A0: send 0x01 addresses to Nand as опе 
input address. 


Address Active one address latch cycle. 

(ADDR) This instruction is the only 4bits instruction of all, 
it located in the [7:4] of the instruction, and the 
low 4 bits of [3:0] indicate the added step of next 
repeat cycle. Please see following for the detail 


Wait RBO : Wait for the end of Nand busy, to detect the 
(WRBO) positive edge of R/B input signal 


Wait RB1 А Wait for the end of Мапа busy, to detect the high 
(WRB1) level of R/B input signal 


Main Read Data Main data buffer read operation. 
(MRDT) Active numbers of REN latch cycles 


Main Write Data Main data buffer write operation. 
(MWDT) Active numbers of WEN latch cycles 


Spare Read Data Spare data buffer read operation. 
(SRDT) Active numbers of REN latch cycles 


Spare Write Data | 8'hD3 Spare data buffer write operation. 
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Instruction 
Code Type | Description 
(abbr.) 
(SWDT) ИШ ЕШ Active numbers of WEN latch cycles 


ID/Status Read ID or Status read operation. 
(GETD) Active numbers of REN latch cycles 


ID/Status Write ID or Status write operation. 


(SETD) Active numbers of REN latch cycles 


During the processing of the operation, this 
instruction can set the CS low or high temporarily 
to save power 


DeactiveCS 
(CSEN) 


Nop Instruction 


Wait for some idle clock cycles, at most 256 cycle 
(INOP) 


Done Instruction 
(DONE) 


The indication of instruction done. 


Note: 


“1/2”: indicate this instruction can be configured to type1 or type2 instruction 
depending on the valued of register SECNUM IN INST, if SECNUM IN INST is 
O(default), then it is type2, else it is type1. 


Another arrangement of the three types of instruction: 


Table 7-5 Type of Instructions 


ва que | А 
emen СИ И 
(ТИИ СИ И 


лел c |және | S 
wes [mmm ООО 
mm | ПО 
m ү ОА 
ж р [о 
e [LLL 


Note: 
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B=1, means SECNUM ІМ ІМ5Т-1; 
B=0, means SECNUM ІМ 1М$Т=0. 


Instruction Detail 


ICMD: This instruction active the CLE for one command cycle. It is used for 
send command to NandFlash. 


ADDR: This instruction active the ALE for one address cycle. It is used to send 
address to NandFlash. To emphasize that, this instruction just 4 bits but not 8 bits 
as others, the low 4 bits will play an important role in the new design structure. 
For this design support the NandFlash instruction to repeat for some times, this 
will let read or write multiple pages come true. Because the instruction just be 
configured once, and the page address is changing, a new instruction type of 
type3 will be competent for this work. 


The higher 4 bits of instruction "A" indicate this is and address instruction and the 
lower 4 bits of instruction indicate the adding step of next repetition. E.g. 

If REPEAT МОМ 4 (value=3) and the address instruction is “OOA2”, then for each 
repetition, the address is: 


Repeat cycle 0: address = 0x00; 


Repeat cycle 1: address - 0x02; 


Repeat cycle 2: address = 0x04; 


Repeat cycle 3: address = 0x06; 


WRBO: This instruction will wait for the positive edge of the R/B input signal. 
Software should make sure that there is must be this signal before uses this 
instruction, if there is no R/B signal or not sure, for example, Nand boot code use 
some try process are not sure if there is R/B signal, then the FSM will be 
deadlock. 


WRB1: То resolve the R/B signal not sure deadlock, a new instruction is added. 
It didn't detect the positive edge of the R/B signal, but delay for some time to 
detect the high level ої Р/В signal. To delay for enough time, and then to detect 
the R/B level, it can replace the detecting of positive edge of R/B, and with the 
advantage of avoiding the deadlock; it is especially used for the boot code. 


МВОТ: This instruction indicates Main buffer Read Data. To use this instruction, 
the МАМОС RW should be configured to 0(in AUTO MODE). This instruction will 
read data to the ping-pong buffer. Two other registers will impact the length of the 
read data, the SECTOR NUM and MAIN SIZE; the instruction will read 

MAIN SIZE data and repeat SECTOR NUM times at once operation. If the main 
and spare are not apart (MAIN SPAR АРТ-0), then the SPARE SIZE will also 
affect the length of read data, it will added to the end of MAIN SIZE. 


Example 1: 
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NANDC RW =0 


SECTOR NUM - 1 (actual 2) 


MAIN SIZE = 10'h3FF (actual 1024Bytes = 1K Bytes) 


MAIN SPAR APT = 1 


Then, actual read data 1024 * 2 = 2048 Bytes 


MAIN. SIZE (1k) MAIN. SIZE (1k) 


Example 2: 


NANDC RW =0 


SECTOR NUM = 0 (actual 1) 


MAIN. SIZE = 10'h1FF (actual 512Bytes) 


NANDC SPAR USE = 1’b1 


MAIN. SPAR АРТ-0 (іп this case the SECTOR NUM must Бе 0) 


SPARE SIZE = 8’hF (actual 16 Bytes) 


Then, actual read data is 5124-16 = 528 Bytes 


MAIN. SIZE (512Bytes) = 


е MWDT:This instruction indicates Main Write Data. To use this instruction, the 
NANDC RW should be configured to 1. This instruction will write ping-pong 
buffer data to NandFlash. The relative registers is same as MRDT instruction. 


е SRDT This instruction indicates Spare Read Data. To use this instruction, the 
NANDC RW should be configured to 0. This instruction will read data to spare 
buffer. If used this instruction, the MAIN SPAR APT must be 1, and 
NANDC SPAR USE must be 1. Two another register of SECTOR. NUM and 
SPARE SIZE will affect the length of read data. 


Example 1: 


NANDC RW -0 


SECTOR NUM - 3 (actual 4) 


NANDC SPAR USE = 1'b1 


MAIN SPAR APT = 1 


SPARE SIZE = 8'h37 (actual 56 Bytes) 
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Then, actual read data is 56 * 4 = 224 Bytes. 


SPAR SIZE * ВІК NUM (224 Bytes) 


е SWDT: This instruction indicates Spare Write Data. To use this instruction, the 
МАМОС RW should be configured to 1. This instruction will write Spare buffer 
data to NandFlash. 

е СЕТО: This instruction indicates read the ID or Status to ID STS register. 
Actually, this instruction can be replaced by the MRDT or SRDT, but the 
advantage of GETD instruction is the read data is stored in the internal registers 
instead of the outside RAMs. For the ID and Status or different NandFlash IDs 
have different number of bytes, and then the parameter area will indicate the 
value. 

SETD: this instruction set some data to the feature register of Nand Flash. 


CSEN: This instruction gives an alternate to deselect the CS inside one operation. 
It can save power or meet some special requirement of some NandFlash. 


е ІМОР: This instruction gives some idle clock to meet some timing requirement; 
the parameter is the number to do idle clock, max is 256 clocks. 


€ DONE: This instruction indicates the end of all instruction. After this instruction, 
the controller will return to first instruction to execute if the repeat counter little 
than REPEAT NUM or will finish if the repeat counter equal to REPEAT NUM 


Instruction Register 


Software can issue at most 24 instructions at once. NANDC will execute the 
instructions as the following 


Table 7-6 Instructions Sequence 


Го јиште | е [шотына 0 


тивно | ©  [weeremen 0 
МЕНИ тото НИ ШЕ СЕТЕ 
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Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in 
seemliness. This section will illustrate how to use the above instructions and properly 
registers when accessing one type of Nand Flash. For general purpose functions such 
as Reset, Read ID, Read Status etc, refer to the following examples. 


7.5.5.1.1 Reset 


Register Configure 


Instruction List Program Code In Register 


OxFFCD // CMD FF МАМОС INSTO0[15:00] = OXFFCD 
0х00В0 // WAIT RB МАМОС INSTO[31:16] = ОХООВО 
ОхООЕЕ // DONE NANDC_INST1[15:00] = ОХООЕЕ 


7.5.5.1.2 Read Status 
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Register Configure 


Instruction List Program Code In Register 


0x70CD // CMD 70 NANDC INSTO0[15:00] = 0x70CD 
0х0000 // Read Status (1 Byte) NANDC. INSTO[31:16] = ОХООДО 
ОхООЕЕ // DONE NANDC_INST1[15:00] = ОХООЕЕ 


Note: This instructions batch will read the Nand Flash Status to the internal register of 
NANDC STATUS 


7.5.5.1.3 Read ID 


Register Configure 


мо 


Note: This instructions batch will read the Мапа Flash ID to the internal register ої 
NANDC STATUS. The parameter area of instruction "0x07DD" can be configured to 
0x00 ~ OxOF for different size of ID number. 


7.5.5.1.4 Erase (3 address cycles for e.g.) 


Register Configure 


СООО _ 
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The read and write instruction batch are depending on the type of NandFlash. 


For Page Size-512 Bytes (such as K9F1208D0A), and ЕСС is enabled, the read 
instruction batch is as following: 


7.5.5.1.5 Read with ECC Enable (512 Byte) 


MAIN SIZE = 10'h1FF (512 Bytes) 
SPAR SIZE = 8’hF (16 Bytes) 
SECTOR NUM = St ( Seco 
NANDC MAIN ADDR = 32'hxx 


NANDC STAT ADDR -32һхх (not 


0) 
0x00A1 / ADDR 00 (add step 1) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 
0x000000, the second page address is 0x0001 00, the third page address is 
0x000200. 


This command batch will read 3 page data (including main and spare) to specific RAM 
address, they are also be decoded by 2 Bits ECC. 


7.5.5.1.6 Write with ECC Enable (512 Byte) 
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MAIN SIZE = 10'h1FF (512 Bytes) 
SPAR_SIZE = 8’hF (16 Bytes) 
SECTOR NUM = 510 ( Sexton 
NANDC STAT ADDR = 32’hxx (not 0) ол | 
0x00A1 // ADDR 00 ( add step1) 


Note: The NANDC_.INST1[15:00] = 0x00A1 means, the first page address is 
0x000000, the second page address is 0x0001 00, the third page address is 
0x000200. 


This command batch will write 3 page data (including main and spare) to specific RAM 
address, they are also be encoded by 2 Bits ECC. 


The 0x70CD & 0x00DD are used to read the write status, and as soon as the write 
status is error, the write processing is stopped (if МАМОС STSMCH STOP ЕМ is set 
1). They can be not list in the batch, and the write status will not detect. 
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For Page Size=4K Bytes (such as KF98G08Q4X), and ECC is enabled, the read 
instruction batch is as following: 


7.5.51.7 Read with ECC Enable (4K Byte) 


MAIN SIZE = 10'h3FF (1K Bytes) 
SPAR_SIZE сакат (56 By) 
SECTOR NUM = Sha (4 Sect 
NANDC MAIN ADDR = 32'hxx 
(ени eme | т _ 
0x00A1 / ADDR 00 (add step 1) 
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Note: The NANDC controller has ping-pong buffer with just 1k Bytes, so for the page 
size larger than 1K, the ping-pong buffer is actives. Because the ECC is enabled, the 
spare area data should be prepared primarily, and the SRDT should be issued before 
the MRDT to get the spare data. The SRDT instruction will get all the spare data into 
the Spare Buffer, and the MRDT instruction will read 4 sectors 1K Bytes data and do 
decoding ECC in ping-pong mode, also they are conveyed to RAM immediately to 
empty out the buffer for next reading operation. 


This instruction batch will repeat for 3 times, and the sequential 3 page will be read out 
to specific RAM address, and the total size of data be read out is 4k * 3 = 12 k Bytes. 


There are two serial address sequences, 0x0010 000000 and 0x0000. The first is the 
full address of spare area, and the second is the Row address of main area. This is 
realized owing to the change read column command of "0x05 - OxEO" (This is 
mandatory in ONFI spec.) 


7.5.5.1.8 Write with ECC Enable (4K Byte) 


MAIN SIZE = 10'h3FF (1K Bytes) 
SPA бие сенат (66 Byte) 
SECTOR NUM = Sh ( Secon 
NANDC STAT ADDR | =32’hxx (not 0) НИЕ, 
0x00A1 /І ADDR 00 (add step 1) 
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Register Configure 


7.5.6 


V0.1 


0х0000 // Read Status (1 Byte) 


Note: 


For NandFlash write with ECC enable. The spare data should be prepared in spare 
buffer before it can be do ECC operation, but this preparing process is under 
background, and is invisible for software. To achieve this goal, the instruction batch 
should following some rule that, the MWDT should issued before SWDT (it is reverse 
to the read batch), with proper register configurations. 


For the SECTOR NUM is not 0, then the ping-pong buffer is actives to accommodate 
the temporary data from RAM and do encoding ECC with assistant of Spare buffer, 
then transfer it to NandFlash. After all the Main data is transferred to NandFlash, the 
ECC data is all encoded and is prepared in the spare buffer, then transferred these 
spare buffer data to the NandFlash. Note that, the sector number can be smaller than 
the page size need, and this is realized owing to the change write column command of 
"0x85" (This is mandatory in ONFI spec.) 

This instruction batch will repeat for 3 times, and the sequential 3 page will be write to 
specific NandFlash, and the total size of data be write is 4k * 3 = 12 k Bytes. And the 
three NandFlash page address will be: 0х000000 0000, 0х000001 0000, 

0x000002 0000 (little endian) 

The 0x70CD & 0х0000 are used to read the write status, and as soon as the write 
status is error, the write processing is stopped (if МАМОС STSMCH STOP ЕМ is set 
1). They can be not list in the batch, and the write status will not detect. 


SPI Nand Micro-Instruction 

For SPI Nand Instruction, it is divided into two layers, the main layer instruction and 
sub layer instruction. 

For software, the sub layer instruction is invisible and just for internal used and debug 
used. 

One main layer instruction includes more than one sub layer instructions, for easy 
understanding, the sub layer instruction is decrypted firstly. 
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Sub Layer Instruction Format 


Sub Layer Instruction Format 


12 11 10 9 8 


MR SE OPER MOD 
L E 


Instruction 
Code Туре | Description 
(abbr.) 


1 


Sub Command done 


BIT MODE 


0: notdone 


1: done 


Main or Spare Selection 

Read/Write data to/from main or spare memory. 
0: main memory 

1: spare memory 


Note: if МВ. SEL = 0, this register is invalid 


Memory or Register selection. 


Read/Write data to/from memory or register 
selection 


0: To/from Register 


1: To/from Memory 


Operation Mode selection 
2'b00: write 

2'b01: read 

2'b10: high-z 


2'b11 reserved 


BIT MODE 2 Operation Bit mode 
2'b00: 1bit mode 
2'b01: 2bit mode 
2'b10: 4bit mode 


2911: reserved 


[7:0] ie | Command Buffer content 
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Main Layer Instruction Format 
There are 9 main layer instructions: 
WBYT: Write one byte DATA To SPI Nand 
RBYT: Read one byte DATA from SPI Nand to Register 
MWDT: Write DATA (from Main RAM) To SPI Nand 
MRDT: Read DATA from SPI Nand (to Main RAM) 
SWDT: Write DATA (from Spare RAM) To SPI Nand 
SRDT: Read DATA from SPI Nand (to Spare RAM) 
DUMY: Send 1 byte Dummy data 
EXEC: Sub СМО Execute 
DONE: All CMD is done 


о o uoo > оо [о = 


The formats of them as following: 


Main Layer Instruction Format 


15 14 13 12 11 10 9 8 / ~ 0 


MICR_CODE (0x0) Rsv | ADD |ВІТ МОРЕ DATA 


MICR_CODE (0x1) Reserved |BIT MODE Reserved 


MICR CODE (0x2) Reserved |BIT MODE Reserved 


MICR CODE (0x3) Reserved |BIT MODE Reserved 


MICR CODE (0x4) Reserved |BIT MODE Reserved 


МІСВ CODE (0x5) Reserved |BIT MODE Reserved 


MICR CODE (0x6) Reserved |BIT MODE Reserved 


MICR CODE (0хЕ) Reserved |МУ5| CHK MASK 


MICR_CODE (0хЕ) Reserved 


Instruction 
Description 
(abbr.) 


MICR_CODE [15:12] Write data Micr-code high 


ADD [10] 1 It is used only when the read or write multiply 
page. 
When read/write multiply page, the address 
should be added every time, this bit indicate this 
BYTE of address should be added every time, 
the added step is configured in register. 
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Instruction 
Description 
(abbr.) 


If read/write only one page, this bit need not care. 


0. Don'tadd 
Added by set step every page 


BIT MODE Bit mode of bus width 
0: 1bit mode 
1: 261$ mode 
2: 4bits mode 


3: reserved 


DATA [7:0] Ca Write data 


MVS 1 Move Status 
If this bit is set, then the read feature status will 
move to set internal RAM address 


CHK_STS 1 Check Status 
0: check bit 0 of masked data 
1: check bit 1 of masked data 


MASK [7:0] Mask data. 
For the get feature command, the command 
should write for some time to loop for the status is 
meet some condition, the mask data is used to 
filter the checking bit of the get feature data. It 
should just one bit valid. 
It should co-work with the CHK bit. 
Eg. MASK = 8’b0000_0001, CHK=0. 
It means check if bit 0 is 0, if it is, then end ,else 
loop. 
Eg. MASK = 80000 1000, CHK=1. 
It means check if bit 3 is 1, if it is, then end, else 
loop. 
Eg. MASK = 8720000 0000, then no check 


Main Layer Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in 
seemliness. This section will illustrate how to use the above instructions and properly 
registers when accessing one type of Nand Flash. For general purpose functions such 
as Reset, Read ID, Read Status etc, refer to the following examples. 
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7.5.6.1.1 Reset 


Register Configure 


LT RENE 
юсю ү 


TEETH 
ооосо 17 Wale ADDR 70500: 


7.5.6.1.2 Get Feature 


Register Configure 


мю 


7.5.6.1.3 Set Feature 


Register Configure 


Instruction List Program Code In Register 
0x001F /ANrite СМО "Ox1F" NANDC INSTO[15:00] = 0x000F 
0x00A0 // Feature Address NANDC INSTO[831:16] = 0x00A0 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 170 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | SC7731C Device Specification 


Register Configure 
0x0000 // Write “0x00” NANDC_INST1[15:00] = 0x0000 
0хЕ000 // Instruction Execute NANDC_INST1[31:16] = ОХЕООО 


0хҒ000 // Done NANDC_INST2[15:00] = OxF000 


7.5.6.1.4 Write with ECC Enable (2K Byte) 


MAIN SIZE = 10'h3FF (1K Bytes) | мм 2. | 
Ге а 


SPAR_SIZE = 8’h1F (32 Bytes) 


SECTOR NUM = 51 (2 Sector) 
NANDC STAT ADDR = 32’hxx (not 0) РОН 
0х0032 И СМО "program x4" 
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0x0400 // ADDR 00 (step) 


//Read Status NANDC INST7[81:16] = 0x1000 
//Execute until bit0=0 NANDC INST8[15:00] = OxE201 
0хҒ000 // DONE NANDC INST8[31:16] = ОХЕООО 


7.5.6.1.5 Read with ECC Enable (2K Byte) 


MAIN SIZE = 10'h3FF (1K Bytes) 

ЗРАК SIZE = 8h1F (82 Bytes) 

SECTOR NUM = 5 (2 Sector 
мозу ж“ | 

D0400 V ADDR 00 (step >) 
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Register Configure 


0x1000 // Read Status NANDC_INST3[31:16] = 0x1000 


0хЕ001 // Execute until bit0=0 NANDC_INST4[15:00] = 0хЕ001 
0x006B // CMD 6B (read x4) NANDC_INST4[31:16] = 0x006B 
0x0000 // ADDR 00 NANDC_INST5[15:00] = 0x0000 
0x0000 // ADDR 00 NANDC_INST5[31:16] = 0x0000 
0х6000 // Dummy NANDC INST6[15:00] = 0x6000 
0x5200 1 SRDT (x4) NANDC_INST6[31:16] = 0x5200 


0хЕ000 // Execute 


NANDC_INST7[15:00] = 0хЕ000 
0x006B // CMD 6B (read x4) NANDC_INST7[31:16] = 0х006В 
0x0000 / ADDR 00 NANDC_INST8[15:00] = 0x0000 
0x0000 / ADDR 00 NANDC_INST8[31:16] = 0x0000 


0x6000 // Dummy NANDG_INST9[15:00] = 0x6000 


0x3200 / МАРТ (x4) NANDC_INST9[31:16] = 0х3200 
0хЕ000 // Execute NANDC INSTA[15:00] = ОХЕООО 
OxF000 // DONE NANDC_INSTA[31:16] = ОХЕООО 


7.5.7 Control Registers 


Memory map 


ARM Base address: 0х20В0 0000 


В ГГ [жштш E 
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вила [эе [mmm 
мој | {СУ 


NANDC INSTO- 
МАМОС INSTF 


NANDC POLYO NANDC Polynomial 0 
МАМОС POLY1 NANDC Polynomial 1 


МАМРС Micro Instructions 0~F 


0х0000- 
0х0008 


0x00DC PHY_CFG PHY Configure 
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СТИГИ LT CONS NN 
ЕТЕН ЕТЕН status 1 

Ox00F8~ 

ОХООЕС 

ewe ДИИ И 
| піс wp hid iniiaization о | Snfe wp hid iniiaization | hid initialization 

0x011C~ 

Е — 
вија NN 


0x013C SNFC_SUBINST76 Snfc sub instruction 7 and 6 
0x0140 SNFC_SUBINST98 Snfc sub instruction 9 and 8 


Register Descriptions 


7.5.7.1.1 NANDC Siart Register 
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0x0000 NANDC Start Register (Reset 0x4000 0000) NANDC START 


„запо ЕЕЕ Ores 


NANDC RB 
Reserved 
М САТ 


BEEN 


| туре | 


NANDC VALID SCENES When the Controller is working, 
this bit will set to 1'b1 to 
indicate it. 

1: NANDC is working. 
0: NANDC is idle 

NANDC RBN [30] This bit indicates whether the 
NandFlash is busy reading or 
writing. 

1: NandFlash is idle 
0: NandFlash is busy 


NANDC RBN ONT | [29:28] 2'h0 These 2 bits recorded the 
occurred number of 
NANDC RBN is busy. 
It can be used to judge if the 
previously operation is valid, 
e.g. 
“Nand Reset” need 1 busy, 
“Nand Read ID" need 0 busy, 
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and so оп. 

2ћ0: No busy status occurred 
2'h1: 1 busy status occurred. 
2'h2: 2 busy status occurred. 
2'h3: 3 busy status or more 
occurred 


ЕЕ NANDC CMDCLR signal. 
When the Controller suffered 
some unexpected interrupt, 
such as timeout interrupt, then 
write 1 to this bit will reset all 
the FSM inside and some 
relative registers. 

It is auto cleared to 1'bO after 
write. 

NANDC START WO тро МАМОС Start Signal. 

When write 1'h1 to this bit, the 
Control will work until the 
process is done. 

It is auto cleared to 1'bO after 
write. 


7.5.7.1.2 NANDC Configure Register 0 
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NANDC Configure Register O(Reset 0х0000 0800) NANDC COM CFGO 


SEARS ESE E РА AE А ЕЯ 


MAST ENDI 


о 
ж 
о 
о 
о 
A 

о 

о 


SECTOR NUM REPEAT NUM 


Field Name R/W | Reset Description 
Value 


MAST ENDIA | [31:30] | RW | 2’hO Master to RAM Burst Endian, either write or read. 
N 2'b00: ABCD => ABCD; 

2'501: ABCD => DCBA; 

2010: ABCD => CDAB; 

2511: ABCD => BADC; 


ао рено 


SECTOR NU | [28:24] | RW | 5ћ0 Sector Number. 

M 50: Sector number is 1 
5'h1: Sector number is 2. 
5'h1F: Sector number is 32. 
This register indicate the sector number of one page, it 
should work in company with the sector size register. 
e.g. If the page size is 4K, and the sector size is 1K, 
then Sector number is 4, if the sector size is 512Byte, 
then Sector number is 8. 
When in only Master mode, this register is just for 
main part, the only part sector num should configure in 
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REPEAT NU | [23:16] | RW Repeat Number of the Micro-Instruction Sequence. 
810: Repeat number is 1. 
8'h1: Repeat number is 2. 
8'hFF: Repeat number is 256. 
This register can be regard as the page number, it can 
be used to continually read or write multiple page 
within once process. It will decreases the number of 
interrupt that software need to process and speed up 
the total data throughputs 
Note that, this is used for NANDC AUTO MODE only, 
for the other mode, this register is invalid. 

ТЋО 


NANDC WPN | [15] 
BUS WIDTH | [14] rp 
R/W 
R/W 


Nand write protection. 
0: Protection 


1: Not Protection. 


Nand Flash Bus Wiath 
0: x08 device 
1: x16 device 
ЗРАВ ONLY 


. INFO PROV 
ID 


SECNUM IN | [12] 
INST 


Sector Number In Instruction. 


0: Sector Number is configured in the register 


тро Software need provides only info data for Spare Area. 
0: All spare info/ECC/reserved data provided 
1: Justspare info data provided 
Normally, the spare area is made up of "info", "ECC" 
and some "reserved" data. То simplify the 
configuring, software can just provided the useful "info" 
data instead of all the spare data. 
e.g. 
Spare total size=16bytes where useful data size = 
4bytes, ECC used size = 4 bytes, reserved data size = 
8 bytes. 
If SPAR ONLY INFO = 0, then software should write 
all 16 bytes data to spare area buffer. 
Else if SPARE DLEN СҒО-і1, then software just 
need write 4 bytes data (useful data) to spare area 
buffer. 
Note: this register is just worked in Auto Mode. 
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Sector Number is configured in instruction inside 


For 4 read or write Micro-Instruction of INST MRDT / 
INST MWDT / INST ВОТ ІМТ SWDT, the sector 
number of it will process can be configured in the 
register or in the instruction itself. 

When the Nand Controller is worked in Auto Mode 
(Master and Nand are all valid), controller should know 
the sector number in advance to prepare the data, and 
in this case, the sector number should be configured in 
register. 

When the Nand Controller is worked in Master Mode 
(only Master work), the main and spare part should be 
configured to different sector number, in this case, the 
main and spare sector number should be configured 
separately to keep flexible 


Detect if the Flash area is all OXFF, which means it is 
erased but not be write. 
0: Not detected 
Detected. 
If it set 1, then if the Flash is all OXFF, then the ECC 
module won't do decoder process, and return with 
ECC status bit [7] = 1 to indicate it. 
CS Select 
2'50: CSO is Select 
2'b1: CS1 is Select 
2'b2: CS2 is select 
2'b3: CS3 is select 


NANDC Read or Write ( ECC Decode or Encode) 
0: NANDC Read / ECC Decode 
NANDC Write / ECC Encode 


This register indicates the nand operation is read or 
writes. When the ECC is enabled, it also indicates the 
ECC is encoded or decode. 


Reserved 


MAIN SPAR . R/W | ТПО Мат and Spare is Apart scenario or Joint scenario 
0: Main and Spare is Joint scenario 
1: Main and Spare is Apart scenario. 
For Page size is 512Byte, the nand has no random 


read command, the main and spare part data can't 
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read or write separately in once operation, it can only 
be read/write in sequentially, and the spare data 
should near following the main data in the ping-pong 
buffer, but not in the spare buffer, in this case, we say 
they are in Joint scenario. 

For Page Size other than 512Byte (eg. 2k/4k/8k), the 
nand has random read command, the main and spare 
part data can be read or write separately in once 
operation, the spare data will store in the spare buffer, 
but not in the ping-pong buffer that following the main 
data, in this case, we say they are Apart scenario. 
By the way, the 2k/4k/8k can be configured as Joint 
scenario. 


SPAR USE R/W Spare Part Used 
0: Spare part not used 
1: Spare part used 
This register indicates if this operation including the 
nand spares part data. 


MAIN_USE [4] R/W |1'hO Main Part Used 
0: Main part not used. 
1: Main part used 
This register indicates if this operation including the 
nand main part data. 


[je [ee ee 


ECC EN [2] R/W | 10 ECC Enable 
0: ECC disable 
1: ECC enables 
This register indicates if the ECC is enabled or not. It is 
valid only in NANDC auto mode. 
NANDC MOD | [1:0] R/W | 10 NANDC work mode 
E 2100: NANDC auto mode 
2'b01: NANDC only master mode 
2'b10: NANDC only nand mode 
2'b11: NANDC only ECC mode 


7.5.7.1.3 NANDC Configure Register 1 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 181 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731C Device Specification 


NANDC Configure 1(Reset 0х0000 0000) NANDC COM CFG1 


N 
EH 
- 
N 


Rsv SPAR_INFO_SIZE SPAR_SIZE 
RO R/W RO R/W 


INTF_TYPE MAIN _SIZE 


Field Name R/W Reset | Description 
Value 


SPAR INFO SI | [30:24] RAN тро Spare data info size (Unit: Byte) 

2Е 7ћ0: 0 Byte 
7h1: 1 Byte 
7 140: 64 Bytes 
»7'h40: reserved 
This controller can protect the spare area data, this 
register indicate the protected spare area data info 
size of one sector, but not the whole spare area. 
E.g. if the whole spare area is 64 Bytes for 2K page 
size, the sector number is 2, then the spare sector 
size if 32 Bytes. 
In this 32 Bytes, some for ECC data and other for 
spare info, if the ECC mode is 3, then ECC data 
has hold 14 bytes, and the real spare info size 
would be little than (32-14-16) bytes. 


SPAR SIZE [22:16] RAN 7'hO Spare area size (Unit: Byte) 
7'hO: 1 Byte 
7h7F : 128 Bytes 
This register indicates the spare area data size of 
one sector, not the whole spare area. 
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E.g. If the whole spare area is 64 Bytes for 2K page 
size, and the sector number is 2, then this spare 
size should be 8431, but not 8'd63 


INTERNAL CE | When Read of ONFIS. 


N EN The REN duty cycle has a fix value, if the low or 
high is too large, it violate the protocol. Then some 
CEN should inserted in it. 


1701: inserted cen when read busy. 


1h0: пої inserted cen when read busy. 


INTF TYPE [14:12] RAN зло Мапа Interface type 
0: ОМҒІ 1.0 (Legacy Interface/SDR) 
1: ONFI 2.0 
2: ONFI 3.0 (Toggle DDR) 
3: SPI Nand interface 
Others: reserved 


MAIN SIZE [10:0] RAN 11'h0 One main data sector size. (Unit: Byte) 
11'h0: 1 Byte 
11'h3FF: 1024 Bytes 
11'h47F: 1152 Bytes (max) 
The main size is not the whole main part data, but 
one sector data size. E.g. 
If the whole main area is 2k Bytes for 2k page size, 
the sector number is 2, then the main size is 1k 
byte. For this design, the ping-pong size is 1k bytes 
for each buffer, and then the max MAIN SIZE is 1k 
bytes. 


7.5.7.1.4 NANDC Configure Register 2 
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0x000C NANDC Configure Register 2(Reset 0x2000 0000) NANDC COM CFG2 


Бой ЕПС ДЕНЕС ЕЛЕШЕ ЕЕ Gi А GUAE 


SPAR SECTOR NUM SPAR INFO POSITION 


ECC MODE ECC STR SEC IND ECC POSITION 


R/W R/W 


Ime | мм | | я | 


Неја Мате R/W Reset | Description 
Value 


ACE_HIGH_EN | [30] R/W тро Whether the ACE period is high ог low when the 
interface is ONFI3 or Toggle Mode 
0: DQS is low when in ACE period 
1: 00515 high when in ACE period 
CDQSS HIGH | [29] R/W Thi Whether the CDQSS period is high ог [ом when the 
EN interface is ONFI3 or Toggle Mode 
0: 00515 low when in CDQSS period 
1: 00515 high when in CDQSS period 


SPAR_SECTO | [28:24] R/W 5’hO Spare Sector Numbers 

R_NUM 5'h0: Sector number is 1 
5’h1F: Sector number is 32 
This register is used for only Master mode. For only 
Master mode, software can configure the main and 
spare for different sector numbers. 
This provides a flexible for software to use the only 
Master mode 
For other mode, it is not used, and same as main 
sector number. 
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SPAR INFO P | [22:16] : Spare data info position in the spare area (Unit: 
Byte) 
This controller can protect the spare area data, this 
register indicate the position of protected first byte 


ECC MODE [15:12] : 
ТО: 4 bit ECC 
‘ht: 2 bits ECC 
'h2: 4 bits ECC 
'h3: 8 bits ECC 
'"h4: 12bits ECC 
hd: 16bits ECC 
"6: 24bits ECC 
'h7: 4061$ ECC 
'h8: 60bits ECC 
"8: Reserved. 


ECC STR SE [11:7] | ECC Start Sector Number Indication 

C IND 5’h0: 1 Byte location 
5'h1F: 32 Bytes location 
This register is just for only ECC mode only. For 
only ECC mode, the ECC spare data can be 
configured to calculation starting from any other 
sector not only sector 0. 
This provides a flexible for software to use the only 
ECC mode. 


ШЕШЕН ГЕНІ СЕН о но 

ECC POSITIO | [6:0] R/W 770 ECC Position in Spare Sector (Unit: Byte) 

N This register indicates the ECC position in spare 
sector area. 


7.5.7.1.5 NANDC Interrupt Register 
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0x0010 NANDC Interrupt Register (Reset 0x0000 0000) NANDC INT 


СЕЕ ЕЕЕ a шав 


Reserved Е Е Reserved ЕЕ 


КЕ ыы HEN 


s i : С 


іа — ENS оо 


Value 
[mee [m [mem — 
[rsen raw [un [so [me [HOC sens Wash нет nases 
земени [ies [mo [ne [NOC WiFi ницата | 
вољан [es [че [ne СЕ 
мт ромен ес [ко [mo wmooboenenmRarsus | 
[emm ЕН јо 
мечето ни [mo [ne С 
wes [тп је [то [moerens 00 
woo С [о С 
[ meme [m [eem — -- 
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тов [m [wo [то СЕТИ 
rows |в” [о [me СЕ 


[o ma [me [em [eme 
утрошка С [em [ie ССТ АО 


7.5.7.1.6 NANDC TimingO Register 


0x0014 NANDC Timing0 configure (Reset 0x0045 010A) NANDC TIMINGO 


R/W 


Do om рт | om | 


Field Name Description 


NANDC ACS [31:27] R/W { Ale / Се Start timing (Unit: Clock) 
0: 1clock 


1: 2clocks 


The typical value of the ACS (refer to tCLS or tALS 
in the Nand FLASH specification) is Ons. 


NANDC ACE [26:22] RAN | Ale / Се End timing (Unit: Clock) 
0: 1 clock 
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NANDC RDS | [21:16] 


NANDC ВРЕ | [15:11] 


NANDC RWH | [10:6] 
NANDC RWL | [5:0] 


The timing diagram 


SC7731C Device Specification 


1: 2clocks 


The typical value of the ACE (refer to tCLH or tALH 
in the Nand FLASH specification) is 10ns. 

Read Start timing (Unit: Clock) 

0: 1 сіоск 


1: 2clocks 


When Read, it corresponding to tRR, and its typical 
value is 20ns; 


Correspoding to tRPRE 


Read End timing (Unit: Clock) 
0: 1 clock 


1: 2clocks 


When Read, it approximately corresponding to tOH 
or tROH(15ns), the really RWE should subtract 
RWH, so the typical value is 5ns 


Corresponding to tRPST 


Read / Write High timing (Unit: Clock 
0: 1 clock 


1: 2clocks 


The minimal value of the RWH (refer to tWH or 
tREH in the Nand FLASH specification) is ranged 
from 10ns to 20ns. 

Read / Write Low timing (Unit: Clock 

0-1: Reserved. 

2: Sclocks 

4: 4clocks 


The minimal value of the RWL (refer to tWP or tRP 
in the Nand FLASH specification) is ranged from 
12ns to 60ns. 

Note: it should be bigger than 1, if you set value of 
0 or 1, then it force set it to 2. 
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ас5 i | АС$ i | | 
Ma > 1 | - RWS —> 


ry | не кун; 


'RWE RWL “КУЛ. ме RWE > 


—»RWL«- : і 


Note: The default values of these timing parameters аге based on the clock frequency of 153.6 MHz, 
and 1 clocks need 1000/153.6 = 6.5ns 


7.5.7.1.7 NANDC Timing1 Register 


0x0018 NANDC Timing1 configure (Reset 0x028A0000) NANDC TIMING1 


Ге ретеТе Те Те Те Га Та Га Та То Га Ге Го Го Га. 


Туре 


Rsv CLO CL1 RDI 


Type 


Field Name R/W Reset | Description 
Value 


[qm pe реј 


[30:26] Valid when write. 
Corresponding to tWPST 


Valid when write 


WTS [25:21] 
Corresponding to tWPRE 
WTI [20:16] R/W 50 Valid when Write 
Correspoing to tAR. 
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[14:10] Invalid cycles before ALE rise 


[9:5] Invalid cycles after ALE fall 
[4:0] RAN 50 Valid when Read. 
Corresponding to tCDQSS. 
CEN/CLE/ALE fall to REN low 


7.5.7.1.8 NANDC Timing2 Register 


0x001C NANDC Timing1 configure (Reset 0x00000000) NANDC TIMING2 


Pa SiS ЕЛЕН E s SU ER ER 


Reserved 


Type 


ПЕ Па Е ВЕ HERI RR S] АА 


Reserved 


Type RO RW | RW | ВА 


Field Name R/W Reset | Description 
Value 


DQS_FORCE_ | [2] R/W T'ho When Set feature, the DQS should be force high, 
HIGH this is defined in ONFI specification. 
0: dqs not force high 
1: dqs force high 
RD POINT IN | [1] R/W ТО Read Pointer Indication 
D 0: sample window is before the very sample point 
1: sample window is after the very sample point 
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Because the loop back of REN signal is 
asynchronous with nandc clock, so two clocks 
synchronous delay is made which will give a drift 
from the very sample point, set 0 or 1 will set this 
uncertainty window. See following figure for detail. 
When RD POINT SEL = 1, this register is not 
valid. 


RD POINT SE Read Pointer Indication Selection 

L 0: use new method which save timing (default) 
1: use old method which needs more timing to read 
one data. 


"The Window is on the very ri 
( sample point, but the price is ) 


% larger RWL time / 
m S mr d 
< -10- » < Ма ~ a 
REN (controlor) B^ 


t0: RWL Time 
Ж. а-ы PUE 4 —-—RWL--» 
RWL [eme Го ОСО В t0': reduced RWL time 


Y | tl: RWH Time 

t2: REN delay from 
controlor to PAD 

| | | 13: Мапд дејау Кот КЕМ 


10 (controlor) | | ==, negedge to data output. 
шош) (у 


REN (PAD) 


IO (PAD) 


Ig! g | t4: Data delay from PAD to 
Figure A (RD POINT SEL-1) controlor. 
— RD.POINT.IND-U | — RE POINT INDE — t5: REN loop back delay 
REN (controlor) < — 10— -> 4 — tl- — NP fe ange em | Ше е an» 4 јо TET 4) 


RWL- -RWH- RWL- Ге | | 
< >< 215 => z DE Our chip delay window 


Before Sample Window 
(LookBack) 


Ке After Sample Window 


IO (controlor) í 


Figure В (RD POINT SEL-0) 


As an example 


FigureA t0(RWL) t1(RWH) t2 t3 t4 
Clocks 6 5 1 2 2 
FigureB (ВМ) а (АМН) 12 t3 t4 
Clocks 3 5 1 2 2 


Previously, because the pad has large input (t2) and output (t4) delay, the real REN signal should be 
configured to larger than the spec. defined, it cost more time than really need. 


In Figure A, according to the Nand specification, the sampling action should occurred on the positive 
edge of REN, so the RWL is set equal to t0, and it cost 6 clocks. 
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To shorten data reading time, software should decrease the RWL, but the t2, t3, t4 are not controlled 
by internal Nand Controller. If you do sample data in posedge REN, the RWL can't be shorten. 


In FigureB, we use the loop back signal of REN, called it (REN B), to sample the data. Because the 
REN and 10 has same output and input delay, they are timing balanced, and we in theory can sample it 
directly at the posedge edge of REN B, to omit the effect of asynchronous, we used two clock delay to 
synchronize it, and then the uncertainty is introduced, and the RD POINT IND is to adjust the 
uncertainty window. RD POINT IN-0, the window is before the right point, and ВО POINT IN-1, the 
window is after the right point. 


7.5.7.1.9 NANDC RAM Address Register 


0x002C NANDC seed address NANDC SEED ADDR 
ес ка ЕЛГЕ ЕДЕД АА СЕ 
| Name | 


NANDC_MAIN_ADDR NANDC_SPAR_ADDR NANDC_STAT_ADDR/ NANDC_SEED_ADDR 


Type 


NANDC_MAIN_ADDR NANDC_SPAR_ADDR NANDC STAT ADDR/NANDC SEED ADDR 


Field Name ulis Description 


МАМОС MAIN ADD | [31:0] | ВЛА ! МАМОС main area data address 

R Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation 

NANDC SPAR AD | [31:0] | ВА ! МАМОС spare area data address 

DR Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation. 
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7.5.7.1.10 


КРВ SPREADTRUM 


NANDC STAT ADD | [31:0] | RW | 320 


А 


NANDC SEED AD | [31:0] | R/W- | 32’h0 


DR 


V0.1 


NANDC Status Match Register 


SC7731C Device Specification 


NANDC Status address 


This register act as three functions, it indicated the 
ID/Nand Status/ECC return status moving RAM 
address. 


Primarily, the status is stored in the registers, but 
once the number of status is more than the 
registers can be stored, then it should be move to 
specified RAM address. 


Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation. 


МАМОС Seed address. 


For each page, there are 4 different seeds are 
loaded, 1 for 2 bits, 


Seed0 for bit[0] / bit[4] 
Seed! for bit[1] / bit[5] 
Seed? for bit[2] / bit[6] 
Seed3 for bit[3] / bit[7] 


If the repeat page number bigger than 1, then the 
address added step is 4 words. Eg. 


First address: 0x0000 0000 
Second address: 0x0000 0010 
Third addrss: 0x0000 0020 
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0x0030 NANDC Status Match (Reset 0х0000 0000) NANDC STSMCH 


ja: н ЫЕ АА ЕЕ Я С 


ERR STSMCH NUM Reserved 


ПЕ ЕРЕ ПЕН. ER sd АГА s 


NANDC STSMCH MASK NANDC STSMCH VALUE 


Type R/W R/W 


Field Name R/W | Reset | Description 
Value 


ERR_STSMCH_NU | [31:24] 870 Error Status Match Number. 
M When the Error status matched, this read only 
register indicated the error repeat number. 


NANDC STSMCH  |[17] R/W |1'bO МАМОС Status Match Select. 
SEL 1’b0: equal match case (default) 
161: пої equal match case 
The match condition can be configured to two 
different cases. 
Case0 satisfied the following equation: 
((MSK & VAL ) == (MSK & STS)) & (MSK !=0) 
Саве1 satisfied the following equation: 
((MSK & VAL ) != (MSK & STS)) & (MSK !=0) 


NANDC_STSMCH__ | [16] RAW | 10 NANDC Status Match Stop Enable. 

STOP_EN When the Status is matched, whether the NANDC 
process is stop (reset) or continue processing. 
1’b0: Not stop, continue processing. 
1b1: Stop & Reset 
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NANDC STSMCH  |[15:8] | RW NANDC Status Match Mask 

MASK In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 
This register is the match mask register. 


NANDC_STSMCH__ | [7:0] R/W NANDC Status Match Value 

VALUE In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 
This register is the match value register. 


7.5.7.1.11 NANDC Time out Register 


0x0034 NANDC Time Out Register (Reset 0x0040_0000) NANDC_TIMEOUT 


ПЕ аа 


д» 
ТІМЕООТ 
Туре | 


TIMEOUT 


Type 


Field Name R/W Reset | Description 
Value 


REPT CLR EN | [31] R/W ThO Repeat Clear Timeout Counter Enable 
0: Repeat Clear disable 
1: Repeat Clear enabled. 
If the Block Repeat number is too large, then the 
timeout counter will be not enough to count it, to 
solve this problem, software can enable this bit to 
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periodicity clear the counter after the repeat 
number added 1. 


TIMEOUT [30:0] R/W 31h40 | NANDC Timeout Counter 
0000 | Unit is AHB Clock. 


7.5.7.1.12 NANDC Configure Register 3 


0x0038 NANDC Configure Register 3(Reset 0x2000_0000) NANDC_COM_CFG3 


ШӘЙ Sa eo ЕЕ E 


Reserved SEED LOOP CNT 


RO R/W 


ЖЕ ЕДЕ Е ЗЕ ES ES 


Reserved 


Type RO RW | RW | RW 


Field Name R/W Reset | Description 
Value 


SEED LOOP ONT | [25:16] | R/W 1010 | Seed loop counter. 
When SEED LOOP EN is enable, this register 
indicate how many bytes to loop back. 
0: 1 byte 
1: 2bytes 
1023: 1024bytes. 
Note: 
When the POLY4R1 is set to 1, then this counter 
should be multiple of 4. 
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SEED LOOP EN | [2] Seed loop enable or disable. 
0: Disable 
1: Enable. 


The seed should change in every page, if the read 
or write page in once operation is too large, the 


seed will repeat , then software may set this 


register to let the seed loop back to re-set the seed 
of randomizer. 


РОГУАВІ SEL [1] RAN Use 4 polynomials or 1 polynomial. 
0: use 1 polynomial 
1: use 4 polynomial 
RANDOM EN R/W Randomizer enable or disable 
0: Disable 
1: Enable 


7.5.7.1.13 NANDC Status Register 


0x0040 NANDC Status 0-3 NANDC STATUSO 
0x0044 NANDC Status 4-7 NANDC STATUS1 
0x0048 NANDC Status 8-11 NANDC STATUS2 


0x004C NANDC Status 11-15 NANDC STATUS3 


ЯЛЕ ER o e on f Rs ДРЕА 


NANDC STATUS З NANDC STATUS 2 


Type 


ЙЛ ЛС ЕЛЕ ЕЛЕ ae 


NANDC STATUS 1 NANDC STATUS 0 


Type 
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Field Name R/W | Reset | Description 
Value 


NANDC STATUS 3 [31:24] [RO јато | МАМОС ID ог Мапа Status or ECC result 3 


NANDC STATUS 2 [23:16] [Ro [вм | МАМОС ID or Мапа Status or ECC result 2 
МАМОС STATUS 1 [15:8] [RO јато | МАМОС ID ог Мапа Status or ECC result 1 
NANDC STATUS 0 [7:0] [RO јато | МАМОС ID ог Мапа Status or ECC result 0 


These four 32bits registers will implement three functions. 


1. ID register. 
2. Nand Status register 
3. ECC return register. 


When used micro-instruction INST. СЕТО, the returned status or ID will display on these registers; 
when used NANDC read with ECC decoding, the decoded ECC status will also display on these 
registers. These functions won't happen at the same time, so they share the same registers and 
implement different functions at different time. 


When this register active as ID or Nand Status register, the 8 bits МАМОС STATUS is one byte of the 
whole register. 


ID STATUS 


Note: When used micro-instruction INST СЕТО, the data part will indicate how many bytes will be 
returned. 


When this register active as ECC status register, the 8 bits МАМОС STATUS сап be divided as three 


ECC ERR STSO ECC ERR NUMO 


Field Name Reset | Description 
Value 


ECC ERR STSO [7:6] It indicates the ECC Error Status 
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2'b00: indicate No Error. (Jump out from SS) 


ECC ERR NUMO [5:0] 


Note1: 


SC7731C Device Specification 


2'b01: indicate Errors can be corrected. (Jump 
out from search done in internal CHIEN). 


2'b10: indicate all ОХЕЕ value 


2'b11: indicate Errors can't be corrected. (Jump 
out from ELP step or Jump from search done in 
last CHIEN). 


It indicates the ECC Error numbers. 


6'ћ0: indicate no error. 


6’h3E: indicate all the data is OXFF, that means 
the page is erased and not programmed. 


6'h3F: indicate more errors that can't be 
corrected. 


>6'ћ0 & «6'h3E: indicate the error numbers. 


When ће ECC. ERR. NUM value is 0x0, then it means the corresponding sectors’ ЕСС is not decoded 


or there is no error occurred. 


When the ECC. ERR. NUM is all ОХЗЕ, which is not mean that the error number is Ox3e(62bits), but a 
new flag to indicate all the data is OxFF of the reading page, which is useful for software to detect the 


un-programmed pages. 


When the ECC. ERR. NUM is all 0x3F, then it means the corresponding sectors’ ЕСС is decoded and 
the error number is out of the capacity of the decoder. 

When the ECC. ERR. NUM and ECC. ERR STS register are arranged in pairs, it has the different 
meanings: (suppose the ECC correct capacity is "t", and error number is “г” 


ECC ERR STS | ECC ERR NUM 


No Error 


When there are large amount 
errors, maybe this situation 


Errors In Capacity 


Errors but not sure (in or | Not Sure 
out of capacity) (especially for ECC mode 0) 


Errors In Capacity 


Errors but not sure Not sure 


(in or out of capacity) (especially for ECC mode 1) 


Errors Out of Capacity 


Errors Out of Capacity 
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Note2: 


There are just 4 ECC result return registers and can occupy 4х4-16 ЕСС result, when the ECC times 
is bigger than 16 , it should be move to specified RAM address where set in the 
NANDC STAT ADDR. 


7.5.7.1.14 NANDC Micro-Instruction Register 


NANDC INST 0 
~ NANDC INST F 


Field Name R/W |Reset | Description 
Value 
NANDC INST [31:0] | RAW 11610. | The micro-instruction 
Or set data registers. 


Note 1: 


The micro-instruction is 16bytes, and the max instruction is 24 items. 
Note 2: 


For SETD instruction, the set number of byte is set in instruction, and the set data in these registers 
which may re-use these registers. 

МАМОС INST F for set register 0, and NANDC INST E for set register 1, and МАМОС INST D for 
set register 2, and so on. 


For ONFI2.0/3.0/Toggle mode, the set data should set twice 


7.5.7.1.15 NANDC Polynomial Register 
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0x00BC NANDC Polynomial 3 
ПЕ Е Е e qe Sie 
жы ee 


NANDC_POLY0/1/2/3 


Type Rw 


nanen И ЕХ ЕЕ 


NANDC POLYO/1/2/3 


~ 


Неја Мате R/W | Reset | Description 
Value 


NANDC. POLYO [31:0] | RW | 3270 NandC Randomizer Polynomials 0 ~ 3. Either 
NANDC POLY1 Fibonacci or Galois circuit, the configuration of the 
NANDC POLY2 polynomial is the same. For example: 
NANDC РОЦУЗ Y = XM3 + XM + Х^З + ХМ + 1 
The зе value should бе 1391 0000 0000 1101. 
The MSB indicate the length of polynomial, the 
value 1 bit position (add 1) indicate the tap of the 
polynomial. 
Notes: 
When use 1 polynomial (POLYA4R1 SEL = 0), the 8 
data I/O line use the same polynomial. 
When use 4 polynomial (РОГУАВІ SEL = 1), the 
polynomial usage as following: 
lO 1 Polynomial 4 Polynomials 
Polynomial[0] Polynomial[3] 
Polynomial[0] Polynomial[2] 
Polynomial[0] Polynomial[1] 
Polynomial[0] Polynomial[0] 
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Polynomial[0] Polynomial[3] 


Polynomial[0] Polynomial[2] 


Polynomial[0] Polynomial[1] 


Polynomial[0] Polynomial[0] 


7.5.7.1.16 NANDC Seed Register 


Га а Ге Те Та Ге Та Ге Та Ге [+ [е 
СІ САС 


NANDC SEED 0/1/2/3 


Type RW 


А ВЫ ЕЧ ВВ 


МАМОС 5ЕЕр0/1/2/3 


~ 


Неја Мате R/W | Reset | Description 
Маше 


NANDC SEEDO [31:0] | RW 13210 | NandC Randomizer Seeds 0 ~ З. 
NANDC_SEED1 Either Fibonacci or Galois circuit, the configuration 
NANDG SEED2 format of the seed is the same. The MSB of seed 
"> should configure to the MSB of NANDC SEED 
register, and LSB of seed should configure to the 
LSB of МАМОС SEED register. 
If the given seed is MSB rightmost, and LSB 
leftmost, then the software should translate it 
before write to register. 
Please refer to the following figures for detail. 
Note 1: 
When іп auto-mode (NANDC МОРЕ = 0), the 
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controller automatically control the loading of the 
seed from the set address (МАМОС SEED ADDR) 
for every page. And the software doesn't care this 
register. 

When in only-nand-mode (МАМОС MODE = 2), 
the controller can't control the loading of the seed, 
then the software should manually write the seed to 
these register for each polynomial. 

Note2: 

When use 1 polynomial (POLYA4R1 SEL = 0), the 8 
data I/O line use the same seed. 

When use 4 polynomial (POLY4R1_SEL = 1), the 
seeds usage as following: 


lO 1 Polynomial 4 Polynomials 


SEED[0] SEED [3] 

SEED [0] SEED [2] 
SEED [0] SEED{1] 
SEED [0] SEED [0] 
SEED [0] | “SEED [3] 
SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 


Ав an example, the polynomial | Y = X^13 + ХМ + X^3 + ХМ + 1, if the initial value 
of register as they are configured in RED value, then the set seed value should be: 


13'bO 0110 1101 0100 


OutPut 


D [Ds D a Do а а al 
"бы 0 “SID АЈ M H Hu N'w'"'uW' 
R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO 
X^M3 X^2 X1 Х^10 Х^9 Х^8 Х^7 X^6 Х^5 Х^4 ^з Х^2 XM 


OutPut 


MA ИИН 


RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 


Figure 7-15 Galois LFSR Seed 


7.5.7.1.17 NANDC PHY Configure 
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0x00DC NandC PHY Configure NANDC_PHY_CFG 
Ee a И 


Reserved 


Type 


ЕЕ А a E S RS RTI 


SMP RD EN DLY S 
Reserved 
EL 


5 


Неја Мате Type | Reset | Description 
Value 


SMP RD EN DLY SEL | [2:0] RAN | 3'h3 Sample Read Enable delay selection 
0: no delay 
1: delay 1 clock 


7.5.7.1.18 NANDC DLLO Configure 
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0х00Е0 NandC DLLO Configure NANDC DLO 


ШІ Бе EON EEG ESSI SS ЕЕ оиа 


Reserved 


Type 


7 


Reserved a Е DLO_DLY SEL 


Field Name Type | Reset | Description 
Value 


н рено 


DLO DLY CPST EN RAN | 10 0: manual compensation by software 
1: auto compensation by dll 
DLO DLY INV [7] RAV |170 0: sample clock not invert 
1: sample clock invert 
аав su [mw mer отарын отамана 


Note: 


For ONFI/Toggle Мапа, it refer to сік sample posedge DQS signal when read 


For SPI Nand, it refer to output clock signal. 


7.5.7.1.19 МАМОС DLL1 Configure 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 205 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731C Device Specification 


0х00Е4 NandC DLL 1 Configure NANDC DL1 


a Si ТЕЛЕН оиа 


Reserved 


Reserved a Е DL1 ОГУ SEL 


Field Name Type | Reset | Description 
Value 


бр Пен 


DL1 DLY CPST ЕМ RAN | 10 0: manual compensation by software 
1: auto compensation by dll 
DL1 DLY INV [7] RAV |170 0: sample clock not invert 
1: sample clock invert 
рев СБС 


Note: 


For ONFI/Toggle Мапа, it refer to сік sample negedge DQS inv signal when read 


For SPI Nand, it refer to read clock sample signal. 


7.5.7.1.20 NANDC DLL2 Configure 
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0х00Е8 NandC DLL 2 Configure NANDC DL2 


ES Ee Ре ЕЛЕ ШІ ШЕ 


Reserved 


Reserved a Е DL1 ОГУ SEL 


Field Name Type | Reset | Description 
Value 


о ep p oem 7 


DL2 DLY CPST EN RAN | 10 0: manual compensation by software 
1: auto compensation by dll 
DL2 DLY INV [7] RAV |170 0: sample clock not invert 
1: sample clock invert 
fewest fpa [pw [pre [or nmen 


Note: 


Рог ONFI/Toggle Мапа, it refer to data out delay when Write 
For SPI Nand, it no used. 


7.5.7.1.21 NANDC DLL Configure 
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0x00EC NandC DLL Configure NANDC_DLL 


Шай Se ea КОЕ 
DLL 


DLL_PHASE_INTER 
Reserved 
VAL 


DLL_CPST_THR ТЕ _ | _ DLL INIT 


Value 
ЕН СЕТ ЕЕ ра 
DLL CPST START [11] R/W | 10 0: DII compensation start by hardware 
1: dll compensation start by software 
wea [ы [mw ооган 


DLL CLR R/W | 10 DII clear by software 
0: not clear 
1: clear 

DLL EN [7] RAW | 1hO 0: dll disable 
1: dll enable 

DU. INT СИСЕЕЕ 
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7.5.7.1.22 NANDC DLL 5150 


0х00Ғ0 NandC Status 0 NANDC STSO 


Без Fe Ped ДЕЛЕ ЕЛЕЕ ЕДЕ 


Reserved 


Type 


Reserved 


Field Name R/W |Reset | Description 
Value 


DLL CPST ST ts} {во [ато | DLL compensation FSM status 
DLL ST [4:2] [RO јако | DLL FSM status 


DLL ERROR [1] тро 0: а! по еггог 

1: when dll unlock 
DLL LOCK Tho 0 : dll not lock 

1 : dll locked 


7.5.7.1.23 NANDC DLL STS1 
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NandC Status 1 NANDC STS1 
Бе ЕЕ ЕЕ 


RO 


НЕ EEE ш 


DLO DLY SEL Rsv 


Type RO 


Value 
[qe qe [e СО 
парове. С С [re СЕС 
Соја qme [me ан 
речи СС С [no СО —— 
ја qm [me СИ 
ТЕЛЕТЕЕН на [m И СТС ИИ 
т ео me С S 
ои СИ С [m С 


7.5.7.1.24 SNFC Common Configure 
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RF CS SEL E B Reserved SNFC ADDHR STEP SNFC LOOP TIMER 


SNFC LOOP TIMER 


R/W 


Field Name “| Description 


ВЕ CS SEL [31:30] | ВЛА ВЕ CS selection 
0:cs 0 
1: cs 1 
2/3: reserved 


ВЕ RX LSB [29] SPI Nand RX LSB endian 
HF TX LSB [28] SPI Nand TX LSB endian 


SNFC ADDR STEP [23:20] | ВАМ | 4'h1 It is used to set the added address step of every 
repeat page. 
1: the added step is 1 
2: the added step is 2. 


SNFC LOOP TIMER |[19:0] | R/W |20'hFFF | This timer is used to set the get feature loop 
frequency. The unit is clock. 


7.5.7.1.25 SNFC Status 
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0x0104 SNFC Status SNFC STATUS 


ES Е LES ИЕЛ ES ЕЕ ERE Е А 


Reserved STS CHK LOOP CNT 


ПЕ ЕЕ ЕЗ БИЛЕ ЕЙ 


Reserved SNFC CURT STATE 


5 


RO 


Field Name ВМ | Reset | Description 
Value 


STS СНК LOOP ONT | [19:16] 4'hO Status check loop counter. 
It is used to check how many loops of the check 
status processing. 


SNFC CURT STATE [6:2] [RO |510 | Snfc current state 


SNFC BUSY [1] тро 0: snfc is idle 
1: snfc is busy 


ir qe pe eem БЕНЕН 


7.5.7.1.26 SNFC Get Features status 
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0x010C SNFC Get features SNFC FEATURE 


БЕЛЕ ЛЕ E Е ЛВ RI 


SNFC FEATURES 


Type 


ЕИ ЕЕЕ ОООО ЕЕЕ BN M 


SNFC FEATURES 


Type 


Field Name R/W | Reset | Description 
Value 


NE. [31:0] во | 3210 | SNFC Get features 


7.5.7.1.27 SNFC Clock Configure 


SNFC Clock Configure SNFC CLK CFG 


ЕП о Е ЕЕ У ЕЕ ЛЕД EG 


Reserved 


Type 


CLK ом M 


Reserved E Е Е ЕЛІ БИ СІК OUT ЕМ SEL 


ОПЕ 
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Field Name Type | Reset | Description 
Value 


ОИ С. [|же Е 
СІК 2X ЕМ [10] R/W | 10 Sfc sample 2x еп in sfc control , when sample 
clock use 2x ,this bit should enable 
CLK OUT 2X EN RAN | 1'hO Sfc phy clock out use 2x: 
0: not 2x 
1: use 2x 
CLK SAMPLE 2X PHASE R/W | 1'hO Sfc phy sample 2x clock phase: 
0: phase 0 
1: phase 1 


CLK SAMPLE 2X EN Sfc phy sample clock use 2x 


CLK SAMPLE SEL [6] R/W |1'hO Sfc read sample clock select 
0: clock from loop pad 
1: clock from Чу line 


CLK OUT EN. SEL [5:3] RAW |370 CIk out enable delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hlck 


CLK POLARITY [2] R/W |270 Serial Clock polarity 
0: neg 
1: pos 


CLK DIV MODE [1:0] В/М. | 2’h2 0: sfc output serial clock frequency equals to 
Sfc work clock frequency 
1: sfc output serial clock frequency equals to 
1/2 sfc work clock frequency 
2: sfc output serial clock frequency equals to 
1/4 sfc work clock frequecny 


7.5.7.1.28 SNFC IO Delay Configure 
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SNFC IO Delay Configure SNFC IO DLY CFG 


асаа изаа 


Reserved 


Type 


DO DLY SE a DATA_IE_DL | DATA_OE_D 
Reserved 
L к Ф SEB LY SEL 


R/W R/W R/W 


Field Name Type | Reset | Description 
Value 


[31:7] "102-022 - Resrved 


сед DLY SEL [6:5] Sfc data out delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


DATA IE WIDTH CTRL 0: data ie is ѕїс data ie 


1:data ie 15 sfc data 1е | віс data ie d1 


DATA IE DLY SEL [3:2] Data ie delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 
DATA OE DLY-SEL [1:0] Data oe delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 
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7.5.7.1.29 SNFC WP/Hold Initial 


0x0118 SNFC WP Hold Initial SNFC WP HOLD 


 ЖЕЛЕЗЕЛЕЧ ЕЕ ER IE ES ЛЕЛЕ ЕДЕ 


Reserved 


Type 


ЖАКЕ ЕЧ ЕШ ВБ ERI RM 


Reserved 


Type R/W | R/W 


Field Name Type | Reset | Description 
Value 


[31:2] то Ди 3080 Resved | 
HLD INIT PON RAN 0: HLDn initial value is 0 
1: HLDn initial value is 1 
WP МТ RAN 0: WPn initial value is 0 
1: WPn initial value is 1 


7.5.7.1.30 SNFC CS Timing Configure 
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0x0128 SNFC CS Timing Configure SNFC CS TIME 


А ES ERIS S ES ESSE А ВЕ ЕА 


Reserved 


Type 


Е КИЕЗ ЕЛЕ ЛЕЛЕ 


CS DLY SE 
Reserved TSLSH DLY NUM 


Field Name Typ | Reset | Description 
e Value 


О ese] eme 7 
1 


CS DLY SEL [8:7] R/W CS delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


CS deselect time delay num. 
0: no delay 
1: delay 1 clk 


TSLSH DLY NUM [6:4] 
E RAN Last clk out enable when cs high 
0: not enable 
1: enable 
НЕ 


СН CLKOUT1 ЕМ ad 


[3] 
CSH CLKOUTO EN | [2] 
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First clk out enable when cs high 
0: not enable 


1: enable 


Sfc cs not active setup time delay control 


0: no delay 
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ГТ ри 


TSLCH DLY RW |1 Sfc cs active setup time delay control 
0: no delay 
1: delay 1 clk 


7.5.7.1.31 SNFC CS Read Sample Control 


0x012C SNFC Read Sample Control SNFC RD SMP CTL 


SES ЕЕЕ ЗЕ ЕЕ ЗЕЕ 


Reserved 


EREIEIEICIEREIERCRERERERERERERERER 


BYTE SMP VLD DL | BIT SMP VLD DLY 
Reserved М T 5МР DLY уу T 5МР DLY 


Field Name Type | Reset | Description 
Value 


[mme | ООО 


BYTE SAMPLE VL | [12:10] | RAW 4 byte sample valid delay sel 
D DLY SEL 0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 
BIT SAMPLE VLD | [9:7] Bit sample valid delay sel 
DLY SEL 0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 


SAMPLE RST mom Sfc if read buffer sample reset 
T SAMPLE DLY W а] ШЕКЕ Sfc if read buffer write enable delay control 
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7.5.7.1.32 SNFC SPI Sub Layer Micro-Instruction 


SNFC INST 0 
^ SNFC INST 4 


SNFC INST L 


Field Name R/W |Reset | Description 

Value 
SNFC INST H [31:16] Em 16ћ0 Тһе SPI micro-instruction high part 
SNFC INST L [15:0] но | 1610 Тһе SPI micro-instruction low part 


Note 0: The micro-instruction is 16bytes, and the max instruction is 10 items. 


Note 1: It is used for debug only 


Four Mode Function 


We can divide the NANDC controller to four individual Mode; they are Only Master, Only Nand, 
Only ECC and Auto Mode... The function modules and the corresponding working state are listed in 
the following table. 


Table 7-7 Four Work Mode 


ERE AN AHB Master Nand Sequence Generator 

Only Master Mode | Work Idle Idle 

Only Nand Mode Idle Work Idle 

Onlye ECC Mode Idle Idle Work 
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Auto Mode Work Work Work or Idle 


The registers of МАМОС MODE will do the work to indicate which mode is active. We call this register 
as Function Setting Register. 


Three register of MAIN USE, SPAR USE, and MAIN SPAR APT will select which part of the 
NandFlash will access and which buffer is used to accommodate the data. We call these three 
registers as Feature Setting Registers. 


The combinations of the Function Setting Registers and Feature Setting Registers have special 
meanings. 


Table 7-8 Configure of Four Work Mode 


Function 
Setting 


_МАМ БРАН: 
USE use| 
MODE 


0 Auto Mode, transfer only main or spare data (9) 
0409) Auto Mode, transfer main 8. spare, but тат and 
Auto 2500 spare in Joint scenario. E.g. pagesize = 512 Bytes 
мош Auto Mode, transfer main & spare, but тат and 
0/1 spare is in Apart scenario. E.g. pagesize = 2k / 4k 
8k 


preron 
| 
E 


Only Nand transfer only main data 
X 
X 


@ “X”: Means it doesn’t саге, 0 or 1 has the same means. 


Feature Setting Action Description 


2. 
< 


~ 


Only Мапа transfer only spare data (4) 


Only Nand transfer main & spare data, main and 
pare in Joint scenario, E.g. pagesize = 512 
Bytes 6) 


Only Nand transfer main & spare data, main and 
spare is Apart scenario, E.g. pagesize- 2k / 4k / 8k 


Only ECC encode/decode in main and spare part 


Only ECC encode/decode only in main part. 
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(2) “0/1”: Means it can be configured to 0 or 1, they have different means. 

(8 Note that, when in Auto Mode, either transfer only main or only spare data, software should 
configure MAIN USE = 1 and SPAR USE = 0. The spare data is read from or write to the main buffer 
(ping-pong buffer), but not the spare buffer. 

@ Note that, when in only Master/Nand Mode, to transfer only spare data, the data should be read 
from or write to spare buffer. You can also read or write spare data to main buffer by configuring 
MAIN USE = 1 апа SPAR USE =0 with the RAM address configure to spare address and instructions 
using MRDT/MWDT instead of SRDT/SWDT. 

© Note that, when MAIN SPAR APT is 0, then the main instruction of MRDT/MWDT transfers total 
length is the main & spare; when MAIN SPAR APT is 1, then it transfer total length is the main only. 
And the spare data need the spare instruction to transfer. 

Other than these configures are illegal. 


The following are the Apart Scenario and Joint Scenario 


Nand Flash Main Area Spare Area 
Joint : Spare 5 Spare 
Scenario Main Area 1 "em Main Area 2 о 
Арагі у қ Spare Spare 
Scenario ЈЕ Main Anea 2 Areal Area2 


Figure 7-16 Joint & Apart Scenario 


The following four tables will demonstrate whose registers are valid in the four modes. “Y” indicates 
this register is valid, and need to configure in this mode; “N” indicate this register is invalid, and need 
not to configure in this mode. 
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Table 7-9 Valid Parameters in Four Mode 


AUTO MODE 


MAIN | ECC. 
USE EN 
Y Y 

SPAR | SPAR | MAIN | MAST 
_МЕО | SIZE | SIZE | ЕМОЇ 
. POS AN 
Y Y 


MAST MODE 


MAIN | ECC_ 
USE EN 
Y N 
MAIN | MAST 
SIZE | ЕМІ 

AN 
Y Y 
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SPAR | SECN 
E МАМ | ЕСС_ 
B USE EN 
Y N 
SPAR | SPAR | MAIN. | MAST 
-JNFO | SIZE | SIZE | ENDI 
POS AN 
Y N 


SPAR | SECN 
4 MAIN_ | ECC_ 
E USE EN 
N N 
SPAR | SPAR | MAIN. | MAST 
_INFO | SIZE | SIZE | ENDI 
POS AN 
Y N 


Please refer to the Instruction Examples chapter for the instructions configuration and 
register set. 


7.5.8 Application Notes 


7.6 DMA Controller 


Base Addr Range Addr Map Description 


0х2010 0000 ~ 0х201Ғ FFFF DMA Control Register 
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Overview 


SC7731C Device Specification 


Channel type would be standard and full type, and the situation listed as below: 


Channel Num 


Channel Type 


Channel 1 — 24 


Standard Channel 


Channel 25 - 32 


Full Channel 


ОМА has the posibility of up to 64 hardware request, and requests would be illustrated 


below: 

Req Num Request Clock Relation Channel Type 
Req 1 | Sim rx Async Standard 
Reg 2 | Sim tx Async Standard 
Req З | 150 rx Async Standard 
Req 4 | lisO tx Async Standard 
Reg 5 | list.rx Async Standard 
Req 6 | 1151 tx Async Standard 
Req 7 | lis2rx Async Standard 
Req 8 | lis2 tx Async Standard 
Вед 9 | 1153 rx Async Standard 

Req 10 | lis3 tx Async Standard 
Req 11 | SpiO rx Async Standard 
Req 12 | ӛрі0 tx Async Standard 
Req 13 | Spit rx Async Standard 
Req 14 | Spit tx Async Standard 
Нед 15 | Spi2 rx Async Standard 
Req 16 | Spi2 tx Async Standard 
Req 17 | UartO rx Async Standard 
Req 18 | UartO tx Async Standard 
Req 19 | Џат rx Async Standard 
Req 20 | Uart1 їх Async Standard 
Reg 21 | Uart2 rx Async Standard 
Req 22 | Uart2 tx Async Standard 
Req 23 | Uart3 rx Async Standard 
Reg 24 | Uart3 tx Async Standard 
Вед 25 | Uart4 rx Азупс Standard 
Req 26 | Uart4 їх Async Standard 
Reg 27 | Drm сре Async Standard 
Req 28 | Drm raw Async Standard 
Req 29 | Мраао Async Standard 
Req 30 | ураа1 Async Standard 
Req 31 | Мраао Async Standard 
Req 32 | Vbad1 Async Standard 
Req 33 | Vbad2 Async Standard 
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Req 34 | Vbad3 Async Standard 
Req 35 | gps Async Standard 
Req 36 | $4100 rd Async Standard 
Req 37 | SdioO wr Async Standard 
Req 38 | Sdio1_rd Async Standard 
Req 39 | 5аїо! wr Async Standard 
Req 40 | Sdio2 rd Async Standard 
Req 41 | Sdio2 wr Async Standard 
Req 42 | Emmc rd Async Standard 
Req 43 | Emmc wr Async Standard 
Req 44-64 | Reserved Async Standard 


7.6.2 Features 


1)  AMBA2.0 AHB Specification. 


2) Two 32-bit AHB masters for read and write operation. 


3) » One AHB 32-bit slave for configuration only supports word access to AHB slave 


port. 


Support Byte/Half-word/word transfer on AHB Read/Write Master. 
Not support AMBA ERROR/RETRY/SPLIT response. 
Support AMBA NSEQ/INCR4/INCR8 transaction, INCR4/INCR8 configurable. 
AHB Master Big-endian or Little-endian. 
Support 32 channels assigned to hardware request by Channel ID; 


One physical channel shared by 32 Logic channels. 


10) 4-level configurable priority. 0 has the highest and З have the lowest priority. For 


the channels with the same priority, robin-round would be preferred. 


Byte/Half-word switch scheme. 


Support 128K-1 byte fragment length. 


A-synchronized/Synchronized hand-shake request & acknowledge. 
Accept request from both hardware and software. 


Un-aligned word accesses, for both read and write operation. 


Configurable fragment wait time between two successive fragments. 
One request for fragment/block/transaction/link-list. 


) 

) 

) 

) 

15) Support link list for scatter and gather transfer. 

) 

) 

) Automatically disable channel after requests done. 
) 

) 


in Standard Channel, while forbidden in Full channel). 


21) Support 256M-1 byte transaction length. 


V0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice 


Support 128K-1 byte block length (Block length may be less than fragment length 


225 of 1867 


EP SPREADTRUM SC7731C Device Specification 


7.6.3 


V0.1 


22) Support transfer step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full 


DMA channel. 

23) Support fragment step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full 
DMA channel. 

24) Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for full 
DMA channel. 


Address-fix transfer for either Source side or destination side. 
Address-wrap transfer for either Source side or destination side. 


Pause DMA or pause logical channel. 


) 
) 
) 
28) Interrupt of fragment, block, transaction and link list, with raw and masked status. 
) Interrupt of Error configuration, and support errors status. 
) Support hardware request to be re-allocated by Channel ID. 

) 


Support automatically sleep when all requests served, and wakeup when 
hardware request active; 


32) Support software retention if power domain of DMA shut down; 
Function Description 


General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, 
specific devices on AHB and APB can complete quick data movement from/to 
memories, internal RAM or External SRAM. DMA Controller can also be used to 
connect any two devices other than memories, as long as they can be addressed in 
memory space. 


Standard & Full DMA Channels 


There are two types of DMA channels. One is called "Standard" DMA channel, and the 
other is "Full" DMA channel. 

For most applications, a standard DMA channel would be sufficient, with least 
configurations and simplest control flow. AHB sequential transfer and FIFO transfer 
would be efficiently managed, with byte, half-word or word size. 

For special applications, such as image rotation or complex data arrangement, Full 
DMA channel support address wrap transfer, configurable transfer step and link list 
mode. 


Data Structure 
For Standard DMA channel 
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Fragment 1 Fragment 2 Fragment X 


For Full DMA channel 


Fragment 1 Fragment 2 Fragment X 


Block Step 


Block 1 Block 2 Block N 


” Fragment Step Fragment Step - 


Y v а 
М 


Fragment | —————— Fragment 2 ------>» <— Fragment x 


DMA Pause 


There are two levels of pause action implemented in DMA controller. 


One is "controller pause" suitable for the whole DMA controller. Once the controller 
pause occurred, the DMA controller would stop all the channels after the current 
fragment/block completed, hold the accepted and subsequently requests. DMA would 
not sleep during pause state. 


The other is “channel pause” suitable for the single DMA channel. When the channel 
pause occurred, the channel would be temporarily hold and stop all the transfer 
action. 
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Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective 
manage the bandwidth among all logical channels. If there is more than one request 
occurring, DMA controller would firstly judge their priorities and then select the highest 
one to serve. 


For the channels having the same level priority, DMA controller would serve them by 
Round-robin way. 


Address Fix Mode 


Both Standard and Full DMA channel support address-fix transfer, on either source or 
destination side. This mode is optimized for UART/SPI etc peripherals, and fragment 
length *FRAG LEN" would be configured equal to the FIFO watermark. 


Address Wrap Mode 


Full-DMA channel support data movement of ring-buffer and double-buffer, as 
illustrated below. Once the address reaches the “WPPT”, the next address jumps to 
the “WPTO” address after completing the ^WPPT" data transfer. 


WRAP TO 


Src/Dest Address 


WRAP PTR 
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Src/Dest Address 


WRAP PTR 


WRAP TO —— 


Endian & Data Switch 
DMA controller would be configured to be big-endian or little-endian on AHB master 
ports. The detailed information on AHB big-endian and little-endian would be preferred 
to AMBA2.0 Specifications. 
Beside AHB master endian configuration, each channel would separately switch data 
as scheme below: 


Un-aligned Word Access 
Word access on AHB bus must be address aligned to word boundary. If DMA was 
configured to read/write un-aligned address with word size, DMA would first read/write 
1-3 bytes, and then move word by word. For the last 1-3 bytes, DMA probably had to 
read/write them by bytes, as illustrated below. 
To improve bus efficiency, DMA would directly read unaligned address with word size, 
and discard redundancy byte when writing to the destination address. 


Dest аддг = 
[1| | |0х4000.10003 
Write byte @src_addr 
|9|8|7|6| Write word @src_addr + 1 
| | | | Write word @src_addr +7 


Src addr = 
0х4000 0001 


Read byte @src_addr 
Read byte @src_addr + 1 
Read byte @src_addr + 2 
Read word @src_addr + 3 
Read byte @src_addr +7 


Little-endian 


For the memory space with un-aligned word access, Byte/Half-word/Word size 
access must be supported. 
For Full DMA channel, if the step of transfer different with the data size (the address is 
not successive), un-aligned word access would turn to be total byte access. 


Word Packing 


To maximum utilizing internal FIFO, and reduce AHB wait for un-aligned word access, 
byte or half-word would be packed into word internal DMA. 
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Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, when 
DMA was implemented in SOC. DMA controller support each hardware request to be 
re-allocated to the Standard or Full DMA channels. 


Error Configuration 
1. Unaligned word access with un-successive address. 
2. Request for transaction or link list in Standard DMA channel. 
3. Zero Fragment/block length. 
4. Address wrap for Standard Channel. 


7.6.4 Control Registers 


Memory map 
ARM base address: 


mese [ume Temm _ 


0x0024 DMA ARB SEL STATUS DMA Arbitrator Selection Status 


0x0028- 
Reserved. 
OxOFFC 


0x1000 – 
0х103С 


CHN1 Configure Registers 


0x1040— 


СНМ2 Configure Registers 
0x107C 


0x1080- 


СНМЗ Configure Registers 
0x10BC 


0x10C0- 


СНМ4 Configure Registers 
Ox10FC 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 230 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КЕЗ SPREADTRUM | 5С7731С Device Specification 
LI GU RENT CNN 


шыл CHN5 Configure Registers 
оппаи 

0х113С 9 9 

M eR СНМ6 Configure Registers 
оппаиг 

0х117С 9 9 


0х1180- 
0х11ВС 


0x11C0— 
х СНМ8 Configure Registers 
Ox11FC 
0x1200- 
й СНМ9 Configure Registers 
0x123C 
0x1240- 
і СНМ10 Configure Registers 
0x127C 
0x1280- 
CHN11 Configure Registers 
0x12BC 
0х12С0- | | 
CHN12 Configure Registers 
Ox12FC 
0x1300- 
ј СНМ13 Configure Registers 
0х133С 
0х1340- 
х СНМ14 Configure Registers 
0x137C 
1 = 
d CHN15 Configure Registers 
Ox13BC 


CHN7 Configure Registers 


0x13C0- 
З СНМ16 Configure Registers 
0x13FC 
0х1400- 
; CHN17 Configure Registers 
0х143С 
0х1440- 
у CHN18 Configure Registers 
0x147C 
0х1480= 
x CHN19 Configure Registers 
0x14BC 
0x14C0- | ; 
CHN20 Configure Registers 
0x14FC 
1 МЕ 
eee CHN21 Configure Registers 
0х153С 


0х1540- CHN22 Configure Registers 
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0x1580- 
СНМ23 Configure Registers 

0х15ВС 

0х15С0- | | 
CHN24 Configure Registers 

Ox15FC 


0x1600- 


CHN25 Configure Registers 
0х163С a р 


0х1640- 


0х167С СНМ26 Configure Registers 


0x1680- 


0x16BC СНМ27 Configure Registers 


0x16C0- 


CHN28 Configure Registers 
Ox16FC 


0x1700- 


CHN29 Configure Registers 
0х173С 


0х1740- 


СНМЗО Configure Registers 
0x177C 


0х1780- 


CHN31 Configure Registers 
0x17BC 


0x17C0- 


Ox17FC СНМ32 Configure Registers 


0x1800- 
Ox1FFC 


Reserved. 


Channel ID for request 1 


assignment. Corresponding 


0x2000 REQ1_CID 


channel would serve the request 1 
after properly configured. 


0x2004 ВЕО2 CID Same means as "REQ1 CID" 


0х2008 ВЕОЗ СЮ Same means as "REQ1 СІП” 


0х200С REQ4 CID Same means as "REQ1 CID” 


0х2010 ВЕО5 CID Same means as "REQ1 СІП” 


0x2014 ВЕО6 СПО Same means as "REQ1 СІП” 


0x2018 REQ7 CID Same means as "REQ1 CID” 


0x201C ВЕО8 СПО Same means as "REQ1 СІП” 
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Register Descriptions 


7.6.4.1.1 DMA PAUSE 


Description: 


Field Name Type | Reset | Description 
Value 


DMA PAUSE STATUS | [16] то ОМА Pause status. 
0 : In active state. 
1 : In Pause state. 


DMA PAUSE RW 1’b0 Active High, pause all the channels. 
Note: If “ОМА _ PAUSE” asserted active when the 
ОМА is busy, DMA would finish the current 
fragment before enter Pause State. 


Note: 


7.6.4.1.2 DMA_FRAG_WAIT 


Description: 


Field Name Type | Reset | Description 
Value 


[31:16] E 32’b0 Reseed | 
n— [15:0] 15'b0. | Fragment Wait Time. With unit of AHB clock. 


Note: 


7.6.4.1.3 REQ PENDO EN 


Description: 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[S31:0] [31:0] | RW 3260 | Requests Pending Enable. 
Acitve high, enable DMA REQ[31:0] to wakeup 
DMA, when MCU deep sleep; 


Note: 


7.6.4.1.4 REQ PEND1 EN 
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Description: 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[63:32] | [31:0] | RW 3290 | Requests Pending Enable. 
Acitve high, enable DMA REQ[63:32] to wakeup 
DMA, when МСУ deep sleep; 


Note: 


7.6.4.1.5 DMA_INT_RAW_STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA_INT_RAW_STATUS | [81:0] 32’b0 | DMA 32 Channels Interrupt Raw Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


7.6.4.1.6 DMA INT MASK STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA INT MASK STATUS | [81:0] 32’b0 | DMA 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


7.6.4.1.7 DMA REQ STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA REQ STATUS [31:0] 3260 | DMA 32 Channels Request Status. 
0 : No Request need to be served. 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 236 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


[c | |1: Reswesneedtebeseved. | 


Моѓе: 


7.6.4.1.8 ОМА ЕМ STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA EN STATUS [31:0] 3260 | ОМА 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 


Note: 
7.6.4.1.9 DMA DEBUG STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


[eme [mem a 
аи [ш [e [me [wmm me 111 
[eme јен јо 
woes ја [sm [m Е ЕО 
beste [na [яо |ти [peara see EADY — 
[eme po ООО 
О [бав [no [кю СЕ 
meros ra [яо [аю ЕЕ ЕО 
Pest зи тап [эш [no Е Е ЗОО 


Моїе: 


7.6.4.1.10 ОМА ARB SEL STATUS 


Field Name Type | Reset | Description 
Value 


CHN ARB SEL [5:0] [RO |6% | Channel Arbitrator Selection Status; 
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7.6.4.1.11 STD CHN PAUSE 


Description: 


Field Name Type | Reset | Description 
Value 


CHN PAUSE STATUS | [16] 1’b0 Channel Pause status. 
If pause the current busy channel, 
"CHN PAUSE STATUS" would be observed 
after the fragment completed. Otherwise, 
"CHN PAUSE STATUS" would be updated as 
soon as CHN PAUSE changed. 


CHN PAUSE RW | 1'00 Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is busy, 
it should be paused after the current fragment 
finished. 


Note: 


7.6.4.1.12 STD CHN REQ 


Description: 


Field Name Type | Reset | Description 
Value 


CHN REQ ој [вм |ть | Channel Request. 


Note: 


7.6.4.1.13 STD CHN CFG 


Description: 


Field Name Type | Reset | Description 
Value 
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po He [в [Reseved | 


ERR TYPE STATUS [23:20] 460 Error Configure, which would be cleared when 
"ERR INT STATUS" cleared: 
4750001 : Addr Wrap Error Configure; 
4'50010 : Request Mode Error Configure; 
450100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 


AHB BURST SEL [16] RW | 1700 AMBA Burst Select: 
1750 : INCR8; 
1761 МОРА; 


СНМ PRIORITY [13:12] | RW | 250 Channel Request Priority. Four level of Priority 
supported as list : 
2'b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


(ӘУ шақы”. 
NENNEN ea IL LCS NN 
| О 
NENNEN. По EN 
| АЙЫ | по |40 лама | | 


RW 1'bO Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 


7.6.4.1.14 STD CHN INT 


Description: 


ZI СЕЗСЕ 
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ҒЗК КӨН ЧА аа ој 
___ __ СЕ ел _____- 
з | 
_______ 70 ССА С: ______ 
Гр |ғы је мм 


CHN CFG ERR INT MASK STATUS | [20] 1'bO Configuration error masked 
interrupt status. 


је em emm 
em ССС С — — — 


CHN BLKINT MASK STATUS [17] тро Channel Block Masked interrupts 
status. 

CHN FRAGMENT INT MASK [16] тро Channel Fragment Masked 

. STATUS interrupts status. 


CHN CFG ERR INT RAW STATUS | [12] ES Configuration error raw interrupts 
status. 


КЕНЕЛЕ ТЕСЕ ЕЕЕ НЕЕ 
и pe mw mmm S S 
Гонга man sratus fi [po [reo [aoeeoe nonme ЖЕН 
CHN_ FRAGMENT Шаа Fragment done Raw interrupt 

INT RAW STATUS status. 


Со qe pee remm — — 


CHN CFG ERR INT EN Configuration error interrupt 
enable. 


Св јеријенн 
Соја pem rmm — 
ренот је. [н [т | ннен verno. 


Note: 
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7.6.4.1.15 STD CHN SRC ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


Note: 


7.6.4.1.16 STD CHN DEST ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN DEST ADDR [31:0] Channel Destination Address 


Note: 


7.6.4.1.17 STD CHN FRAG LEN 


Description: 


Field Name Type | Reset | Description 
Value 


SRC SIZE [31:30] 2'bx Source AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 


Data Switch mode selection. 
2'b00 : ABCD => ABCD; 
2'b01 : ABCD => DCBA 
2'b10 : ABCD => BADC; 


SWT MODE [27:26] 
2'b11 : ABCD => CDAB 


REQ MODE [25:24] Request mode, For Standard DMA channel: 


DEST SIZE [29:28] Destination AHB Size. 
2’b00 : Byte; 
2001 : Half Word 
2510 : Word 
2511 : Forbidden. 
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: Fragment; 

: Block; 

: Forbidden in Standard DMA channel; 
: Forbidden in Standard DMA channel; 


ШЕШЕ ' Reserved for Full DMA channel ^WRAP SEL". 


Un-available in Standard DMA channel. 


Reserved for Full DMA channel ^WRAP EN". 
Un-available in Standard DMA channel. 


ADDR FIX SEL j Selection of the side using Address Fixed mode. 
0 : Address Fixed on Source. 
: Address Fixed on Destination. 
Only one side of a DMA channel can activate 
address-Fixed mode at a time. 


ADDR FIX EN і Address Fixed Enable: 
0 : Disable Address Fixed mode. 
: Enable Address Fixed mode. 
Active High would make address fixed within the 
fragment, while "FRAG. STEP" and "BLK STEP" 
would be applied to address after fragment done; 


і Reserved for Link list end flag. Un-available in 
Standard DMA channel. 


FRG LEN [16:0] Fragment Length, with byte unit. (Max 128K-1 
bytes) 


Note: 


7.6.4.1.18 STD CHN BLK LEN 


Description: 


Field Name Type | Reset | Description 
Value 


BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 


7.6.4.1.19 FULL CHN PAUSE 
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Description: 


Field Name Type | Reset | Description 
Value 


CHN PAUSE STATUS | [16] ЖЕСЕ Channel Pause status. 


CHN PAUSE RW |160 Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is busy, 
it should be paused after the current fragment 
finished. 


Note: 
7.6.4.1.20 FULL CHN REQ 


Description: 


Field Name Type | Reset | Description 
Value 


CHN REQ ој [ве |190 | Channel Request. 


Note: 


7.6.4.1.21 FULL CHN CFG 


Description: 


Field Name Type | Reset | Description 
Value 


ERR TYPE STATUS [23:20] 460 Error Configure, which would be cleared when 
"ERR INT STATUS" cleared: 
4'b0001 : Addr Wrap Error Configure; 
4'50010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 
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AHB BURST SEL [16] RW | 1’b0 AMBA Burst Select: 
160 : INCR8 ; 
1'b1 МОРА; 


CHN PRIORITY [13:12] | RW | 250 Channel Request Priority. Four level of Priority 
supported as list : 
2'b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


LLIST CFG VALID RW | 1’b0 If "LLIST EN" asserted, active high indicates Link 
list configure valid. 
0 : Link list configure in-valid. DMA controller need 
obtain link list configure information by link list 
pointer. 
1 : link list configure information valid. DMA 
controller would continue to complete the node 
and clear this. bit. 
Note: Strongly recommend to observe only. 
Carefully writing to this bit, which may cause DMA 
crashed. If had to do so, pause this channel 
before changing. 


[es [e emm НЕН 


LLIST EN [4] RW 1:60 Link list Enable, only available for full ОМА 
channel. 
0 : Disable the link list. 
1 : Enable the link list. 


[ewe meme 


CHN EN RW тро Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 


7.6.4.1.22 FULL CHN INT 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 244 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731C Device Specification 


Description: 


Field Name Type | Reset | Description 
Value 


CHN CFG ERR INT CLR [28] Configuration error interrupt 
clear. 


papp pee 


СНМ сеа ERR INT MASK STATUS Configuration error masked 
interrupt status. 


CHN LLIST INT MASK STATUS 5 Channel Link list Masked 
interrupt status. 


CHN TRSCINT MASK STATUS ! Channel Transaction Masked 
interrupts status. 


СНМ ВІК INT MASK STATUS і Channel Block Masked interrupts 
status. 


CHN FRAGMENT INT MASK | Channel Fragment Masked 
. STATUS interrupts status. 


CHN CFG ERR INT RAW STATUS [12] то Configuration error raw interrupts 
status. 

CHN LLIST INT RAW STATUS [11] тро Channel Link List interrupts 
status. 

CHN TRSCINT RAW STATUS [10] PIS Channel Transaction interrupts 
status. 


CHN BLK INT RAW STATUS ој | RO freo | Block done interrupt status. 


CHN FRAGMENT INT RAW STATUS шаа Fragment done Raw interrupt 
status. 


ИИСИ СИСА 


СНМ сеа ERR INT ЕМ Configuration error interrupt 
enable. 
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СНМ ТН5С ІМТ ЕМ [2] Вм Transaction done interrupt 
enable 


|CHNBLKINTEN | БІК ІМТ ЕМ Block done interrupt enable. 
CHN FRAGMENT INT EN ШІЛ rera Fragment done interrupt enable. 


Note: 


7.6.4.1.23 FULL CHN SRC ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


Note: 


7.6.4.1.24 FULL CHN DEST ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN DEST ADDR [31:0] Channel Destination Address 


Note: 


7.6.4.1.25 FULL CHN FRAG LEN 


Description: 


Field Name Type | Reset | Description 
Value 
SRC SIZE [31:30] | RW. | 2'bx Source AHB Size. 
2’b00 : Byte; 
2001 : Half Word 
2510 : Word 
2'b11 : Forbidden. 


DEST SIZE [29:28] | RW | Destination AHB Size. 
2’b00 : Byte; 
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SWT MODE 


REQ MODE 
ADDR WRAP SEL 


ADDR WRAP EN 


ADDR FIX SEL 
АООВ ЕІХ ЕМ 


WW Ш? PEUT HT И $С7731С Device Specification 00 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 


Data Switch mode selection. 
2'b00 : ABCD => ABCD; 
2'b01 : ABCD => DCBA 
2'b10.: ABCD => BADC; 
2'b11 : ABCD => CDAB 


Request mode, For Full DMA channel: 
2’b00 : Fragment; 

2501: Block; 

2010: Transaction; 

2'b11 : Link List; 


Selection of the side using Address wrap mode. 
0 : Address wrap on Source. 

: Address wrap on Destination. 
Only one side of a DMA channel can activate 


address-wrapping mode at atime. 


Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 
"^NRAP START ADDR" address when the 
current address matches WRAP END ADDR" 
address: 


0 : Disable address wrap mode. 
1 : Enable address wrap mode. 
"WRAP START ADDR"' and 
"WRAP END ADDR" would be used to limit the 
address space of either Source or Destination. 
Selection of the side using Address Fix mode. 
0 : Address Fix on Source. 

: Address Fix on Destination. 
Only one side of a DMA channel can activate 
address- Fix mode at a time. 
Address Fix Enable: 
0 : Disable Address Fix mode. 
1 : Enable Address Fix mode. 


Active High would make address fixed within the 
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fragment, while FRAG STEP" and "ВЕК STEP" 
would be applied to address after fragment done; 
LLIST END [19] RW 1’bx Link list end flag. Active only when "LLIST EN" 
asserted. 


BLK LEN REC H [18:17] | АМ | 2'bx Block counter[16:15], update after each fragment 
done; 
Note: Normally configured to 200. Only to be 
configured other value during state retention after 
wake up 

FRG LEN [16:0] | RW 17'рх | Fragment Length, with byte unit. (Max 128K-1 
bytes ) 


Note: 


7.6.4.1.26 FULL_CHN_BLK_LEN 


Description: 


Field Name Type | Reset | Description 
Value 


BLK LEN REC L [31:17] | RW 15'bx | Block counter[14:0], update after each fragment 
done; 
Note: Normally configured to 15’b0. Only to be 
configured other value during state retention after 
wake up 


BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 


7.6.4.1.27 FULL CHN TRSC LEN 


Description: 


Field Name Type | Reset | Description 
Value 


TRSC LEN [27:0] Transaction Length, with byte unit. (Max 256M-1 
bytes) 


Note: 
7.6.4.1.28 FULL CHN TRSF STEP 
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Description: 


Field Name Type | Reset | Description 
Value 


DEST TRSF STEP [31:16] Channel Source side transfer step, with byte unit. 


SRC TRSF STEP [15:0] Channel destination side transfer step, with byte 
unit. 


Note: 


7.6.4.1.29 FULL CHN WRAP PTR 


Description: 


Field Name Type | Reset | Description 
Value 


WRAP PTR [27:0] | RW | 28’bx | Wrap jump pointer address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


7.6.4.1.30 FULL CHN WRAP TO 


Description: 


Field Name Type | Reset | Description 
Value 


WRAP TO [27:0] | RW |28' bx | Wrap jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 
7.6.4.1.31 FULL CHN LLIST PTR 
Description: 
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Field Name Type | Reset | Description 
Value 


LLIST PTR [31:0] Link List pointer. 


Note: 


7.6.4.1.32 FULL CHN FRAG STEP 


Description: 


Field Name Type | Reset | Description 
Value 
DEST FRAG STEP [31:16] Channel Destination side transfer step. With byte 
unit. 


SRC FRAG STEP [15:0] Channel Source side transfer step. With byte unit. 


Note: 


7.6.4.1.33 FULL CHN SRC BLK STEP 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC BLK STEP | [27:0] Channel Source block step. With byte unit. 


Note: 


7.6.4.1.34 FULL CHN DEST BLK STEP 


Description: 


Field Name Type | Reset | Description 
Value 


СНМ DEST.BLK STEP | [27:0] Channel Destination block step. With byte unit. 


Note: 


7.6.4.1.35 REQ1 CID 
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Description: 


Field Name Type | Reset | Description 
Value 


REQ1 CID [5:0] КЕБІН REQ1 Channel Identified Number. 


7.7 MCU Interrupt Controller 


In AP System, there are total 4 interrupt controllers for waking up purpose. 


Base Addr Range Addr Map Description 


0x7140 0000 ~ 0x714F_FFFF INTC 0 


0x7150 0000 ~ Ox715F ЕЕЕЕ INTC 1 


0x7160 0000 - Ox716F FFFF INTC 2 
0x7170 0000 ~ Ox717F FFFF INTC 3 
0x4020 0000 ~ 0x4020 FFFF AON INT 


7.7.1 Overview 


CHIP provides 4 32-channels interrupts controller to collect all interrupts from different 
modules to generate НО and IRQ to MCU. Channel 0 ~ 31 are managed by INTCO and 
Channel 32 ~ 63 for INTC1. Channel 64 ~ 95 is managed by INTC2 and Channel 96 ~ 127 
for INTC3. 


7.7.2 Features 


Provide 30 hardware IRQ interrupt from channels 2 to channel 31 

Provide 30 hardware FIQ interrupt from channels 2 to channel 31 

Provide one software-trigged IRQ interrupt from channel 1 

Provide one software-trigged FIQ interrupt from channel 1 

Provide one special IRQ interrupt from channel 0 

Provide one special НО interrupt from channel 0 

Provide one interrupt sent to DSP, which is generated by all IRQ channel interrupt 
raw status OR bit by bit, with each channel enabled separately. 

Each IRQ or FIQ channel can be enabled or disabled independently 

Provide raw status for each IRQ or FIQ channel 

Provide masked status for each IRQ or FIQ channel 

Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (not edge detecting) 
€ Special IRQ or FIQ interrupt on channel 0 is multiplexed from four independent 
input sources 
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Provide raw status for each of four input sources on special channel 

Provide polarity control bit for each of four input sources on special channel 
Provide only one clear bit to clear all latches on special channel 

Each input source can be enabled or disabled independently on special channel 
Function Description 


CHIP interrupt controller provides four different functions — thirty channels of hardware-trigged IRQ and 
FIQ interrupts, one channel of software-trigged IRQ and FIQ interrupts, and five special latch channels, 
and one interrupt sent to DSP 

Hardware-Trigged Channels 

Thirty channels are used as hardware-trigged channels, which are from channels 2 to channel 31, and 
their sources are specified in the above table. 

The hardware-trigged function is the main function provided by the interrupt controller. The controller 
collects interrupt trigger signals from different hardware modules, applies mask on them and generates 
MCU FIQ and IRQ. The controller only supports level trigging, and trigging level is high active. There is 
no DFF or latch to keep status on the hardware-trigged channel path. So this controller can be used to 
wakeup MCU sub-system during sleep with no working clock, but it needs each source latches the 
interrupt status. 


The circuit is very simple on hardware-trigged channels, shown as follows. 


en 

Special Channel 0 — AND | 
en 

Software Channel 1 — AND | 
en 

Hardware Channel 2 — AND | 
en 

Hardware Channel 3 — AND | 


OR +— IRQ 


e 
Hardware Channel 31 AND 


en 
Special Channel 0 —>| АМО | 


en 


Software Channel 1 --»| AND | 
еп 
Hardware Channel 2 — ы] AND | 


еп 


Hardware Channel 3 --»| AND | 


OR |» но 


е 


Hardware Channel 31 


Figure 7-17 Hardware-Trigged channels diagram 
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Software-Trigged Channels 


Software-trigged interrupt is assigned to channel 1, and the function is similar to other hardware 


interrupts. The difference between them is that the software-trigged interrupt is issued in interrupt 


controller by setting one bit. Similarly, this interrupt can be cleared by just clearing this bit. This 


interrupt cannot wake up the system. 


Special Latch Channels 


There is one special IRQ channel and FIQ channel, assigned on IRQ channel 0 and FIQ 
channel 0. These two channels are special because they are connected with off-chip 
interrupt to wakeup MCU sub-system. However inside the Interrupt Controller they are the 
same priority and function with other channels. 


Interrupt sent to DSP 


Interrupt sent to DSP is generated by all IRQ channel interrupt raw status OR bit by bit, 
with each channel enabled separately by register INT2DSP. ENABLE. 


int2dsp en 


Special Channel 0 
Software Channel 1 
Hardware Channel 2 


int2dsp 


Hardware Channel 3 


Hardware Channel 31 
Figure 7-18 Interrupts to DSP diagram 
7.7.3 Interrupt Channel Assignment 
The following table shows the detailed channel assignment for both IRQ and FIQ. 
Table 7-10 Interrupt channel assignment table 
GIC Interrupt Interrupt Source Description 
Num Controller 
[127] INT3 Reserved. 
126 30 Int req zipenc 
125 29 Int req zipdec 
124 28 Int req са? мад 
\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 253 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


[ZR SPREADTRUM 


SC7731C Device Specification 


123 27 Int req ap wdg 
122 26 Int req avs 
121 25 Int req ap tmr4 
120 24 Int req ap tmr3 
119 23 Int req ap tmr2 
118 22 Int req ар ти 
117 21 пспірѕіга_о[3] 
116 20 ncntpsirq o[2] 
115 19 ncntpsirq o[1] 
114 18 ncntpsirq  o[0] 
113 17 nentpnsirq_o[3] 
112 16 ncntpnsirq_o[2] 
111 15 ncntpnsirq ОП 
110 14 пспірпѕіга_о[0] 
109 13 ncnthpirq o[3] 
108 12 ncnthpirq o[2] 
107 11 пспіпріга ој 
106 10 пспіпріга o[0] 
105 9 пспіміга o[3] 
104 8 ncntvirq o[2] 
103 7 nentvirq_o[1] 
102 6 пспіміга o[0] 
101 5 са? commtx[3] | са? commrx[3] 
100 4 са? commtx[2] | са? commrx[2] 
39 3 са? commtx[1] | са? commrx[1] 
98 2 са? commtx[0] | са7-сотитих[0] 
97 1 
96 0 
95 31 INTC2 npmuirq o[3] 
94 30 npmuirq o[2] 
93 29 npmuirq o[1] 
92 28 npmuirq o[0] 
91 27 nctiirq_o[3] 
90 26 nctiirq_o[2] 
89 25 nctiirg o[1] 
88 24 nctiirg o[0] 
87 23 int req ca7 axierr 
86 22 int гед pub busmon 
85 21 int req cp2 wdg 
84 20 int req срі wdg 
83 19 int req cpO wdg 
82 18 int req cp2 fiq1 
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81 17 int req ср2 пад 

80 16 int req срі mcu Пат 
79 15 int req cp1 mcu "60 
78 14 int req cp1 dsp Па 
77 13 int геда_сро_тси_На1 
76 12 int req ср0 mcu ао 
75 11 int req cpO dsp Па 
74 10 int req cp2 кат 

73 9 int reg cp2 irqO 

72 8 int req срі mcu іга! 
71 7 int req cp1 пси irgO 
70 6 int req срі dsp irq 
69 5 int req cpO mcu іга 
68 4 int req ср0 пси іга 
67 3 int req cpO dsp irq 
66 2 int гед drm 

65 1 Forbidden by INTC 
64 0 Forbidden by INTC 
63 31 INTC1 int req busmon2 

62 30 int req busmon1 

61 29 int reg busmonO 

60 28 int reg emmc 

59 27 int req sdio2 

58 26 int req 50101 

57 25 int req 50100 

56 24 int гед піс 

55 23 int req usb 

54 22 int req gps wakeup 
53 21 int req gps rtcexp 
52 20 int req. gps 

51 19 int req gsp 

50 18 int reg ата 

49 17 int reg dsi[1] 

48 16 int req dsi[0] 

47 15 Int req тірі dphy ри unlock 
46 14 int req dispcO 

45 13 int req dcam 

44 12 int req isp 

43 11 int req vsp 

42 10 int req jpg 

41 9 int req csi2 r2 

40 8 int req csi2 r1 

39 7 int req ори 
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38 6 int req ana 

SYA 5 int_req_eic 

36 4 int_req_kpd 

35 3 int_req_gpio 

34 2 int_req_aon_i2c - 

33 1 Forbidden by ІМТС 
32 0 Forbidden by INTC 
31 31 INTCO int req ap syst — 

30 30 Reserved 

29 29 int req ар tmrO — 

28 28 int reg aon tmr 

27 27 int req fm 

26 26 int req thm 

25 25 int req adi 

24 24 int req vbc ad23 

23 23 int req vbc ad01 

22 22 int req vbc da 

21 21 int reg vbc айо err 

20 20 int теа aud 

19 19 int req vpp 

18 18 

17 17 int req 151 

16 16 int req 150 

T9 15 int req i2c4 

14 14 int req i2c3 

13 13 int req i2c2 

12 12 int req i2c1 

11 11 int req і2с0 

10 10 int req sim 

9 9 int req spi2 

8 8 int reg ори 

7 7 int req ор 

6 6 

5 5 

4 4 int req uart2 

8 3 int req uart1 

2 2 int req uartO 

1 1 Forbidden by INTC 
0 0 Forbidden by INTC 


When In Deep Sleep, 
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Wakeup sources in Deep Sleep 


Interrupt 
Controller 


Interrupt Source 


Description 


31-15 INTC 


14 


13 


12 


11 


10 


N/A 


Reserved. 


int req eic non lat 


int reg pub busmon 


int req avs | 
int reg thm 


int req са? мад | 
int req ap wdg 


Int req cp2 mcu irg/fiq | 


Int req cp2 mcu  irg/fig1 | 


reserved 


Int req сро пси irg/fiq | 
Int req. сро mcu каат | 
Int req cpO dsp іга/іао 


int req сро маод | 
int req срі мад | 
int req cp2 wdg 


int req gpu 


int req dcam | 
int req isp | 
int req vsp | 
int req jpg | 
int reg csi2 r1 | 
int reg csi2 r2 | 
int req vpp 


int req aon i2c | 
int reg aud | 

int req fm | 

int req adi | 

int req апа | 

int req kpd | 

int req gpio 


int гед vbc ad01 | 
int теа vbc ad23 | 
int геа vbc да | 
int req vbc afifo error 


int req ap tmr | 
int req ap tmr1 | 
int req ap tmr2 | 
int req ap tmr3 | 


int req ap (та | 
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int req aon tmr | 
int req ap syst | 
int reg aon syst 
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Forbidden by INTC 


int_req_eic_lat 


7.7.4 


V0.1 


int req eic lat from AON EIC : 

ЕС LATCH[0]: pad in uartO rxd; 
ЕС LATCH[1]: pad in папі са; 
ЕС LATCH[2]: pad in uart2 rxd; 
ЕС LATCH[S]: reserved 

ЕС LATCH[4]: reserved 

ЕС LATCH[5]: reserved 

ЕС LATCH[6]: reserved 

EIC. LATCH[7]: usbd ве0 wakeup; 


Control Registers 


Memory map 
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0x0038 INT FIQ TEST SEL FIQ test select 


Register Descriptions 


7.7.4.1.1 INT ВО МАЭК STS 


Description: IRQ masked status 
0x0000 IRQ masked status (reset 0х0) INT IRO MASK STS 
| за | зт | 20 | 22 | 20 | 27 | 22 | зе | ам | 2 | 22 | 21 | 22 | 10 | в | 17 | 16 


INT ІНО MASK 575 


А ЕЕЕ Е ВС ЕЈ АТАР ЕЕ GM 


INT ВО МАЗК 575 


Туре 


Na Type | Reset | Description 
Value 
INT_IRQ_MASK_STS | [31:0] 3270 | IRQ interrupt channel masked status 
One bit for one channel 
Active high 


7.7.4.1.2 INT IRQ RAW STS 


Description: IRQ raw status 
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0x0004 IRQ raw status (reset 0х0) INT IRO RAW STS 


ШШ ИЕ а ПАРА EE АТА RE 


INT IRQ RAW STS 


Type 


РЕ Е СА ЕЕ UBI RUM 


ІМТ ВО RAW. 575 


Туре 


d-Na Type | Reset | Description 
Value 
INT IRQ RAW STS | [81:0] 3290 | IRQ interrupt channel raw status 
One bit for one channel 
Active high 


7.7.4.1.3 INT. ІНО ENABLE 


Description: IRQ enable control 
ESEIGGEIEBDBDAZBBUBOEBDBE 
"| ООО 


~ 


CAE Б БЕ ES ДЕЙ ЕЗ 


INT ІВО ENABLE 


~ 


ЕНА Туре | Reset | Description 
\Уаше 


INT IRQ ENABLE | [31:0] [RW | згћо IRQ interrupt channel enable 
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One bit for one channel 


Write 1 to corresponding bit to enable the 


corresponding interrupt channel. 
Write O to any bitis DO NOT CARE. 


Write 1 to corresponding bit in INT IRQ DISABLE 
to clear enable bit. 


Read status: 
0: related channel is disabled 


1: related channel is enabled 


7.7.4.1.4 ІМТ ІВО DISABLE 


Description: IRQ disable control 
ЕСЕ ЕЕЕ | 20 | 27 | 22 | 25 | ам | 2 | 22 | 21 | 25 | 19 | па | 17 | 16 
(23 ми -- 


Туре мо 


ПЗ С ЕЕС ЗЛЕ ВЕ Я ВС 


ІМТ ІВО DISABLE 


Г 


Ма Туре | Reset | Description 
Value 


INT IRQ DISABLE | [31:0] WO |32ћ0 | IRQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 
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7.7.4.1.5 INT ІНО SOFT 


Description: IRQ software interrupt 


0x0010 IRQ software interrupt (reset 0х0) INT ВО SOFT 


ES RA CE А ШЕН 


Reserved 


Type 


pe 


| туре | 


Туре | Reset | Description 
Уаше 


[31:2] ERE. Зоо HResewed | 


INT | r-— SOFT [1] IRQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 


е н 


7.7.4.1.6 INT ІНО TEST SRC 


Description: Test mode control: source generating 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 262 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731C Device Specification 


0x0014 IRQ test source generating (reset 0х0) INT IRO TEST SRC 


ШЕЛЛ Н E E ВЕ 


INT IRQ TEST SRC 


Type RW 


per | 15 | за | 1а | 12 | 1 ЕЛ ЕЕ | у | е [о | а |з [а | о 
INT 


INT ІВО TEST SRC 


Ма Туре | Reset | Description 
Value 


INT ВО TEST. SRC | [81:0] R/W | 320 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT IRQ TEST. SEL is 1, Write 1 to corresponding 
bit to generate INT IRQ RAW STS. If the 
corresponding channel is enabled, IRQ to MCU 
and INT IRQ MASK STS is also generated. 


7.7.4.1.7 INT ІНО TEST SEL 


Description: Test mode control: test select 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 263 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731C Device Specification 


0x0018 IRQ test select (reset 0х0) INT IRO TEST SEL 


ЫЛЕ ЕШ ДЕЗЕ ЕЛЕ ЕЕЕ ERE 


Reserved 


Type 


Ee КУ РЕ 


| Туре | 


Ма Туре | Reset | Description 
Value 


INT. НО TEST SEL R/W | 10 IRQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


7.7.4.1.8 INT НО МАЭК STS 


Description: FIQ masked status 
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0x0020 FIQ masked status (reset 0х0) INT РІО MASK STS 


БЕЛЕ ТЕЕ В E QR SR RR 


INT FIQ MASK STS 


Type 


ШЯЕЛЕЛЕЛАЯЕЛЕ АЕ АЕ 


ІМТ БІО МАЗК 575 


Туре 


Ма Туре | Reset | Description 
Value 


INT FIQ MASK STS | [81:0] 32'hO0 | НО interrupt channel masked status 
One bit for one channel 
Active high 


7.7.4.1.9 INT ҒІО RAW STS 


Description: FIQ raw status 
ШЕЕ EE ES ES ES Е Е ЕЕЕ 
| | „Ој „у vmm | 


Type 


ЯК ВИЕ IOS И RR e Б ЕС 


INT FIQ RAW STS 


Type 


Ма Туре | Reset | Description 
\Уаше 
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INT ЕО RAW STS | [31:0] 3270 | НО interrupt channel raw status 
One bit for one channel 
Active high 


7.7.4.1.10 ІМТ FIQ ENABLE 


Description: FIQ enable control 
ЕСЕСІ 22 | 20 | 27 | 22 | ЕЕЕ | 22 | 21 | 22 | 19 |e | 17 | 16 
ч e мд _ 


Туре 


ІМТ РІО ENABLE 


Туре 


Туре | Reset | Description 
Уаше 


INT ЕО ENABLE a" :0] RAW |3280 | FIQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write O to any bitis DO NOT CARE. 
Write 1 to corresponding bit in INT FIQ DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


7.7.4.1.11 INT FIQ DISABLE 
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Description: FIQ disable control 
ОО ЕСІГІ 
œ | зт | 20 | 22 | 20 | 27 | 22 | 25 | 2 | 23 | 22 | 21] | № ЕЕЕ 
[| С NN 


Г 


TES ДЕЛЕ ЕЛЕ ЕЕЕ ЕЕЕ? 


INT FIQ DISABLE 


Type WO 


ОНА Туре | Reset | Description 
Value 


INT FIQ DISABLE | [31:0] WO |32ћ0 | FIQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 


7.7.4.1.12 INT РІО SOFT 


Description: FIQ software interrupt 
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0x0030 FIQ software interrupt (reset 0х0) INT FIO SOFT 


ee Л АЕ ЕЕ ЕЕ И 


Reserved 


Type 


рн s - 


| Туре | 


Ма Туре | Reset | Description 
Value 


INT FIQ SOFT [1] WO тро FIQ software interrupt 
Write 1 to active the software interrupt. 
Write O to clear the software interrupt. 


[je Ше о ан 


7.7.4.1.13 INT FIQ TEST SRC 


Description: Test mode control: source generating 
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0x0034 FIQ test source generating (reset 0х0) ІМТ БІО TEST SRC 


ВЕ ЕЕ А А ЕЕЕ АБДЕН ЕЗ 


INT FIQ TEST SRC 


Type RW 


фев је |з [а јо 
INT_ 


INT FIQ TEST SRC 


т Т c 


Ма Туре | Reset | Description 
Value 


INT FIQ TEST SRC | [81:0] R/W | 32’h0 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT FIQ TEST SEL is 1, Write 1 to corresponding 
bit to generate INT FIQ RAW STS. If the 
corresponding channel is enabled, FIQ to MCU and 
INT FIQ MASK STS is also generated. 


7.7.4.1.14 INT БІО TEST SEL 


Description: Test mode control: test select 
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0x0038 FIQ test select (reset 0х0) INT FIQ TEST SEL 


ae SS Л ЕЕ АЕ ШЕ 


Reserved 


Type 


| 


| туре | 


а Ма Type | Reset | Description 
Value 


ІМТ РІО TEST SEL R/W 1710 FIQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


7.7.5 Application Notes 


Interrupt Control's PCLK is open by default, so Software needs not to enable any bit and 
can access the register directly. 


For IRQ and FIQ, the most important function is in the 30 hardware channel. They are 
connected to different hardware module. Make sure that all the hardware modules' 
interrupt is level triggering, and triggering level is active high. Once interrupt is 
generated, it should kept high until software clear it by setting interrupt clear bit in 
corresponding module. Following is the recommended flow for hardware channels. 
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ENABLE Channel 


Y 


Enable Hardware Module 


Y 


Wait for IRQ/FIQ 


Y 


Check Raw/Masked Sts 


Y 


Clear Module Interrupt 


у 
DISABLE Module and 
Channel if need 


7.8 AXI Bus Monitor 


There are 10 AXI bus monitors for masters located on DDR controller. 


AXI АХ AXI AXI AXI АХ AXI AXI AXI AXI 
BUSMON BUSMON BUSMON BUSMON BUSMON BUSMON BUSMON BUSMON BUSMON BUSMON 


GSP/ DISP СА? MM СРО СРО СРО ZIP CP2 
GPU WCDMA MCU  DSP 
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7.8.1 


7.8.2 


7.8.3 


7.8.4 


7.8.5 


V0.1 


Base Addr Range Addr Map Description 
0х300В 0000 ~ ОХЗООВ FFFF PUB AXI BUSMON7 (64KB) 


0x300C 0000 - 0x300C FFFF PUB AXI ВУЗМОМ8 (64KB) 
0х3000 0000 ~ 0x300D FFFF PUB AXI BUSMONS (64KB) 


Overview 

These AXI interfaces share one bus monitor, we can set register to select one of them to 
monitor. Bus monitor could monitor the bus access on the AXI interface and provide the 
interrupts when a target reading from or writing to a target address. Only CHN INT 
register(0x00) could be cleared after reset, other registers would not be effected by reset. 


Features 
AXI bus monitor supports the following features: 


Figure.1 Support AMBA AXI bus Read and Write monitoring; 

Figure.2 Support AXI byte/half-word/word access monitoring; 

Figure.3 Support AXI ID monitoring; 

Figure.4 Support AXI burst type monitoring; 

Figure.5 Support AXI burst length monitoring; 

Figure.6 Support AXI WSTRB monitoring 

Figure.7 Support AXI 64-bit data bus monitoring, by 64-bit data mask; 

Figure.8 Support AXI 32-bit address space monitoring, for any address between 
minimal and maximum setting; 

Figure.9 Support interrupt raw/mask status and interrupt enable; 

Figure.10 Support triggered ADDR/DATA/SIZE/BURST/LEN/ID/WSTRB status. 

Figure.11 Support performance couters which can calculate the read/write transactions, 
throughput, and latency in the specific peroid; It can calculate the specific read/write 
transactions; It can calculate the peak number of read/write transactions and 
throughput 

Figure.12 Support depth-4 transactions store buffer for read and write transactions and 
read and write data respectively 


Signal Description 
Function Description 
Control Registers 


Control Register Address Map 


Offset 
Address 


Register Name Register Description 
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Offset : А -— 
Register Name Register Description 
Address 


DATA MIN H32 
0x0018 (Reserved for 32 bit Minimum data for monitoring, high 32bit 
AXI bus) 


0x001C DATA MAX L32 Maximum data for monitoring, low 32bit 


DATA MAX H32 
0x0020 (Reserved for 32 bit Maximum data for monitoring, high 32bit 
AXI bus) 


0x0024 DATA MASK L32 Data mask for monitoring, low 32bit 


DATA MASK H32 
0x0028 (Reserved for 32 bit Data mask for monitoring, high 32bit 
AXI bus 


) 


Match hich tri 
0x0038 MATCH CMD | atched command which triggered 
interrupt. 


0x003C MATCH. DATA 132 и На data which triggered interrupt, low 
| 


MATCH DATA H32 


0x0040 (Reserved for 32 bit 
AXI bus) 


0x0044 RTRANS IN WIN 


Matched data which triggered interrupt, high 
32bit 
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Offset й а 
Register Мате Register Description 
Address 


0x0054 WBW IN WIN Write bandwidth in the counted window 


0x0058 WLATENCE IN WIN | Write latency in the counted window 
0х005С PEAKBW IN WIN The peak bandwidth in the counted window 


Register Descriptions 


78511 СНМ INT 


Description: 


. (Reset to 0x0000 0000) CHN INT 


Reserved 


ONT 


CNT 
ANT | _ 
CNT 
ERN CNT | CHN 
С 
AL. EN | ЕМ 
R 


Field Name Type | Reset | Description 
Value 
INT_MASK_STATUS [81] 1700 Interrupt Mask status and should be cleared 
by asserting INT CLR; Only would be active 
when INT EN active high. 
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INT-RAW STATUS Interrupt raw status and should be cleared 
by asserting INT CLR; 

INT CLR Writing “1” to this bit will clear the interrupt 
raw status, and clear the performance 
couters. 

INT EN 0 : By default, disable busmon interrupt; 

1 : Enable busmon interrupt; 

BUFFER CLR | Writing “1” to this bit will clear the read/write 

command/data buffer; 


RD WHR SEL 0 : By default, select read transaction 
command/data from read buffer; 
1 : select write transaction command/data 
from read buffer; 


BUF RD EN 0 : By default, disable buffer read; 


1 : Enable buffer read; In performance 
counter mode, enable counter readback in 
CNT WIN. LEN register 


BUFFER EN 0 : By default, disable buffer store 
command/data; 


1 : Enable buffer store command/data; 
RD CONDITION CNT EN 0 : By default, disable condition counters 
read; 


1: Enable condition counters read; 


———9 CLR Writing “1” to this bit will clear performance 
counter; 

CNT INTERNAL START | Performance Counter Start 
0 : End counter; 


: Start counter; 


CNT_CONDITION_EN Performance Counter Enable For Specific 
Condition, If enable this mode, capture mode 


is disabled; In AXI busmon, there is no 
condition latency counter for RDAWR; 


0 : Disable condition counter; 


: Enable condition counter; 


CNT EN Performance Counter Enable; 
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0 : Disable counter; 


: Enable counter; 


Channel enable: 
0: by default, disable bus monitor; 


1: Enable bus monitor; 


7.8.5.1.2 СНМ СРС 


Description: 


и 


BURST CF SIZE 
LEN CFG SIZE CFG ID CFG 


Туре | 


WRI | WRI 
ID CFG STRB CFG BE 


| NB NT REN 


Field Name Type | Reset | Description 
Value 


LEN CFG [31:28] AXI burst length monitoring, please refer to AXI 
spec for the meaning of LEN 
LEN EN [27] AXI burst length monitoring enable 
0: Disable ALEN monitoring 
0: Enable ALEN monitoring 
BURST CFG [26:25] AXI BURST monitoring: 
200 : Fixed 
2'b01 : INCR; 
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2'b10 : WRAP; 
2;b11 : Reserved 


BURST EN [24] RW HBURST type monitoring enable: 
0 : Disable BURST monitoring; 
: Enable BURST monitoring; 


SIZE CFG [23:21] | RW AXI SIZE monitoring: 
000: Byte; 
001: Half-word; 
010: Word; 
011: Double Word; 


SIZE EN [20] RW AXI SIZE monitoring enable; 
0 : Disable ASIZE monitoring; 
: Enable ASIZE monitoring; 


ID CFG [19:12] | RW AXI ID monitoring, please refer to AXI spec for 
the meaning of ID 

WSTRB CFG [11:4] AXI WSTRB monitoring, please refer to AXI 
spec for the meaning of WSTRB 


ID EN AXI ID monitoring enable 
STRB EN AXI WSTRB monitoring enable 


WRITE CFG Monitor read or WRITE: 
0 : monitor read transaction; 
1: monitor write transaction; 
WRITE EN WRITE type monitoring enable; 
0 : Monitor both read and write 
1 : Monitor read or write according to 
WRITE CFG 


7.8.51.3 — ADDR MIN 


Description: 
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0x0008 . (Reset to X) ADDR MIN 


ШЕЛЛ Е БВ E НЕ Е 


ADDR MIN 


Type 


REIECICIEIERENERERGRERERERERERERES 


ADDR MIN 


Type 


Field Name Type | Reset | Description 
Value 


ADDR MIN [31:0] | RW | 32‘hx | AHB minimal address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


7.8.5.1.4 ADDR MAX 


Description: 
0х000С . (Reset to X) ADDR MAX 


ЕЛЕ ЕЧ Е ҮС А ЕЛ ЕТ ЛЕ ЛТ 


ADDR MAX 


Type 


EREIEIEICIEREIERERERERERERERERERES 


ADDR MAX 


Type 


Field Name Type | Reset | Description 
Value 
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ADDR MAX [31:0] | RW |S32'hx | AHB maxium address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


7.8.5.1.5  ADDR MASK 


Description: 
WESS EH ES e een e ЕЛЕ e eed e dee 
мерен 
ЕБЕ e У И ЕИ СИ Б Б СУ З 
m [ае | м | а | м | о | »|е | 7 iets] «| 2 р| | о| 
м е . 


ADDR MASK 


Т 


[нее |х fx |х |х |х [x Jr jx [x |х |х de fx |х |х fx | 


Неја Мате Туре | Reset | Description 
Value 
ADDR_MASK [31:0] | RW | 32‘hx | Address mask, active high makes the address 
of corresponding bits to be masked, and ignored 
during comparation. 


7.8.5.1.6 DATA_MIN_L32 


Description: 
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0x0014 . (Reset to X) DATA MIN L32 


E EEG МЕ БЕ ES ES ES РУПА Е Е ВЕНЕ 


DATA MIN L32 


Type 


EREIECICIEIERENERERGRERERERERERERES 


DATA MIN L32 


Type 


Field Name Type | Reset | Description 
Value 


DATA MIN L32 [31:0] | RW |S32'hx | AHB minimal DATA for monitoring, low 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


7.8.5.1.7 БАТА MIN H32 


Description: 
0x0018 . (Reset to X) DATA MIN H32 


ПЕ ЕЕЕ ЕЕЕ 


DATA МІМ H32 


Type 


CREIEIEICIEREHERERERERERERERERERES 


DATA MIN H32 


Type 


Field Name Type | Reset | Description 
Value 
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DATA MIN H32 [31:0] | RW |32'hx | AHB minimal DATA for monitoring, high 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


7.8.51.8 DATA MAX 132 


Description: 
ESEJIEEIEJEJIESEIEIECIEJEIEIEIERES 
СЕТ ое 
merje e e У РСА Б CRESCE DEREN 
ри || м [42] 2 | м | ое [те | = | «lapel: | о| 
СЕ 207 0 0 паше „а. 


ч 


[нее |х fx |х |х |х [x Jr jx [x |х |х de fx |х |х fx | 


Неја Мате Туре | Reset | Description 
Value 
DATA MAX L32 [31:0] | RW |S32'hx | AHB maxium Data for monitoring, low 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


7.8.5.1.9 | DATA MAX H32 


Description: 
VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 281 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | SC7731C Device Specification 


0x0020 . (Reset to X) DATA MAX H32 


СО ЕЕЕ ЕЕ ЕЕ О ВЗ 


ОАТА МАХ Н32 


Туре 


ЕСЕСІЕЕСЕСЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНІІ 


РАТА. МАХ H32 


Туре 


Неја Мате Туре | Reset | Description 
Value 
DATA MAX H32 [31:0] | RW |S32'hx | AHB maxium Data for monitoring, high 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


7.8.5.1.10 — DATA MASK 132 


Description: 
0x0024 . (Reset to X) DATA MASK L32 


ШЕШЕЛЕР РЕ С А 6 ЕДЕД 


DATA MASK 132 


Type 


REIEIEICIEREHERERERERERERERERERES 


DATA MASK L32 


Type 


Field Name Type | Reset | Description 
Value 
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DATA MASK L32 [31:0] | RW | 32‘hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. , low 32 bit 


7.8.5111 DATA MASK H32 


Description: 
0х0028 . (Reset to X) DATA MASK H32 
ESEJIEEIEIEIEEIEIECIERJEIEGEIERES 
| T NNI 
ыл |х |х Pope |x [x fx |х |х |х |х |х x x 
| ок | 15 [м аб а | п | о [ г | | за IERI 
те | ХУ эшє= 247 | 


DATA MASK H32 


ч 


reseed fx [x |х fx [x Jr jx [x [x хх fe |х |х fx | 


Field Name Type | Reset | Description 
Value 
DATA_MASK_H32 [31:0] | RW | 32‘hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. ,high 32 bit 


7.8.5.1.12 СМТ WIN LEN 


Description: 
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0x002C . (Reset to X) CNT WIN LEN 


ШЕЛЛ ДЕЛЕ В Е АЕ RI 


CNT WIN LEN 


Type 


EREICICIEIERENERERGRERERERERERERES 


CNT WIN LEN 


Type 


Field Name Type | Reset | Description 
Value 


CNT WIN LEN [31: 0] Performance counter window length 


7.8.5.1.13 РЕАК WIN LEN 


Description: 
0x0030 . (Reset to X) CNT WIN LEN 


RR ERES ПР ЕЕ o И 


PEAK WIN LEN 


Type 


CREIEIEIEICGERERERERERERERERERERES 


PEAK WIN LEN 


Type 


Field Name Type | Reset | Description 
Value 


PEAK WIN LEN [31: 0] Peak bandwidth window length 
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7.8.5.1.14 _ MATCH ADDR 


Description: 


0x0034 . (Reset to 0x0000 0000) MATCH ADDR 


ДЕ ЕЕ RS ЗЕ s s EE EHE 


MATCH ADDR 


А ЕЛ ЕЕ О SCR ПА А НЕН 


MATCH ADDR 


Type 


Field Name Type | Reset | Description 
Value 


|MATCH ADDR | ADDR [31: 0] во | 3270 | Captured Address, which triggered interrupt; | | Captured Address, which triggered interrupt; | which triggered interrupt; 


7.8.5.1.15 MATCH СМО 


Description: 
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0x0038 . (Reset to 0x0000 0000) MATCH CMD 


ШЕНІНЕ EM E ашеи 


_ | MATCH SIZ MATCH BU 
Reserved MATCH LEN 


ПА ПАР SIBI А GR ISIN ЕЛЕ КС 


MATCH ID MATCH STRB 


Type 


Field Name Type | Reset | Description 
Value 


Lo eem [ne [Rem — 
ere es [wo ИСТ ЕИ 
rere СЕ [um [шеште — — 
атоо | БЕТИСЕСЕШЕ Т ШІЛТІЛГІЗ | 
тоем ШІЛ no ЕЕ ЕТТЕГІЛІГІЛТІСЕН 
ШЕЛ — esa [o [me Е 
матое рас но (зно Јаинненонине ението _ 


7.8.5.1.16 МАТСН DATA 132 


Description: 
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0x003C . (Reset to 0x0000 0000) MATCH DATA L32 


ПЕ ИЕ Е БВ Е IS RUNI 


MATCH DATA L32 


Type 


ПЕРА Р IGI NCBI ЕЕ ROG 


MATCH DATA L32 


Field Name Type | Reset | Description 
Value 
MATCH DATA L32. | [31: 0] id 320 | Captured Data, which triggered interrupt; low 32 
bit 


7.8.5.1.17 MATCH DATA H32 


Description: 


0x0040 . (Reset to 0x0000 0000) MATCH DATA H32 


ПА РИРЛРИБАРИОТИ ЕЛБА EN REIR RR 


MATCH DATA H32 


ПЕРА ЕС Б Б БЕ 


МАТСН БАТА H32 


Туре 


Неја Мате Туре | Reset | Description 
Value 
MATCH DATA H32 | [81: 0] 320 | Captured Data, which triggered interrupt; high 
32 bit 
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7.8.5.1.18  ВТВАМ5 ІМ WIN 


Description: 


0x0044 . (Reset to 0x0000 0000) RTRANS IN WIN 


НВ АРА RS ЕЕ Ge БЕ 


RTRANS ІМ WIN 


CCAA RN ЕЕ FE ЕЕЕ ЧЕЧЕ НЕН 


RTRANS ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


|RTRANS IN WIN | ІМ WIN [31: 0] во | 3270 | Read transactions in the counted window | | Read transactions in the counted window | in the counted window 


7.8.5.1.19 RBW ІМ WIN 


Description: 
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0x0048 . (Reset to 0x0000 0000) 


ШЕЛ ЕЛДЕ ЕЕ ДЕТТЕ В Е ЕС RAI 


RBW. IN. WIN 


Type 


СЕ ЕОС ОДЕА 


RBW IN WIN 


Type 


Field Name Type | Reset | Description 
Value 


RBW IN WIN [31: 0] во | 3270 | Read bandwidth in the counted window (Byte) 


7.8.5.1.20  RLATENCE IN WIN 


Description: 
0x004C . (Reset to 0x0000 0000) RLATENCE IN WIN 


(ЕС ERES NA ea E Recte o Ge И 


RLATENCE IN WIN 


Type 


АЕ Cr ES ER ЗЕЛ В БЕ ЕС 


RLATENCE IN WIN 


Type 


Field Name Type | Reset | Description 
Value 


RLATENCE IN WIN | [31: 0] но | 32'hO0 | Read latency in the counted window 
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7.8.5.1.21 WTRANS ІМ WIN 


Description: 


0x0050 . (Reset to 0x0000 0000) WTRANS IN WIN 


О ee ЫЫ Н БЫ EHE 


WTRANS ІМ WIN 


А ЕЛ ЕЕ А ВА E С 


WTRANS IN. WIN 


Type 


Field Name Type | Reset | Description 
Value 


| WTRANS IN WIN = IN. WIN [31: 0] во | 3270 | Write transactions in the counted window = | | Write transactions in the counted window | in the counted window 


7.8.5.1.22 WBW_IN WIN 


Description: 
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0x0054 . (Reset to 0x0000 0000) 


ПЕ ПАРА Е НА E СЛ RAI 


WBW. IN. WIN 


Type 


EC ESSE БЕЛА s GRE ЕЕ ЕЕ 


WBW ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


WBW ІМ WIN [31: 0] во | 3270 | Write bandwidth in the counted window (Byte) 


7.8.5.1.23  WLATENCE ІМ WIN 


Description: 
0x0058 . (Reset to 0x0000 0000) WLATENCE IN WIN 


(ЕС ER ЕЕ ЕЕ s o Recte o e В 


WLATENCE ІМ WIN 


Type 


Ыы Et Cr ES ER HE URSUS GO РБ 


WLATENCE ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


WLATENCE IN WIN | [31: 0] но | 32'hO0 | Write latency in the counted window 
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7.8.5.1.24 PEAKBW IN WIN 


Description: 


0x005C . (Reset to 0x0000 0000) LATEN IN WIN 


ПЕ ЕЕ ВЕ ЕЕ ЕСИ Б Б 


PEAKBW. ІМ WIN 


ПЕ Р А А С 


PEAKBW. ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


|PEAKBW IN WIN | IN. WIN [31: 0] во | 3270 | The peak bandwidth in the counted window — | | The peak bandwidth in the counted window — | bandwidth in the counted window 


7.8.6 Application Note 


Besides monitoring the AMBA bus, the monitor also integrates the other two features, one is a 
performance counter, which can calculate the transaction number, or data number transferred through 
the bus during a certain part of time; the other is transactions store buffer, the buffers depth is 4 for 
read and write transactions and read and write data respectively. 


There are two ways.to decide the calculation time. 


1> Set CNT_WIN_LEN = 0; The calculation time is decided by the set 
CHN_INT.CNT_INTERNAL_START = 1 to start the calculation, and set 
CHN_INT.CNT_INTERNAL_START = 0 to end the calculation. 


Register setting example: 


0x00 = 0x30000013; // Interrupt and counter clear 
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0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = ОХЕЕЕЕЕЕЕЕ 

0x10 = 0x00000000 

0x14 = 0x00000000 

0x18 = 0x00000000 

Ох1с = 0x00000000 

0x20 = 0x00000000 

0x24 = 0x00000000 

0x28 = 0x00000000 

0х2с = 0x00000000 

0x30 = 0х00000100; / сік топ = 400MHz, реак window-256*2.5 = 640 ns 
0x00 = 0x1000000B; //start the calculation 


0x00 2 0x10000003; //end the calculation 
Read regiters 0x44 ~ 0x5C to get infomation 


Set CHN INT.CNT INTERNAL START = 1, The calculation time is decided by the register of 
СМТ МЛМ LEN, when the calculation is finished, an interrup will be generated. 


Register setting example: 


0x00 = 0x30000013; //Interrupt and counter clear 

0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OxFFFFFFFF 

0x10 = 0x00000000 

0x14 = 0x00000000 

0x18 = 0x00000000 

0х1с = 0x00000000 

0x20 = 0x00000000 

0x24 = 0x00000000 

0x28 = 0x00000000 

0х2с = 0x17D78400; //ІГсІК mon = 400MHz, спі мпдом=0х17078400"2.5 = 1 5 
0x30 = 0x00000100; //Ifclk mon = 400MHz, peak_window=0x100*2.5 = 640 ns 
0x00 = 0x1000000B; //start the calculation 

After 1 second, a interrupt will be generated, and the calculated counters will be hold. 


Read regiters 0x44 ~ 0x5C to get infomation 
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7.9 


7.9.1 


7.9.2 


V0.1 


AHB Bus Monitor 


In AP System, there are 3 AHB bus monitors for masters located on main matrix, shared 
with mux as illustrated below. 


DEM HCX Е ВЕ зу | 50100 | 50101 | 50102 | eMMC | МЕС | USB 
| | — мог L4 
MO MI M2 M3 МА М5 M6 MT М8 М9 
Е ар main mtx 
51 52 50 53 


Bus monitors base address as below: 


Base Addr Range Addr Map Description 
0х20Е0 0000 ~ Ox20EF FFFF BUSMONO Control Register 


0х20Ғ0 0000 -0x20FF FFFF BUSMON 1 Control Register 
0x2100 0000 ~ 0х210Ғ FFFF BUSMON 2 Control Register 


Overview 


Bus monitors could monitor the bus access and provide the interrupts when a target 
data reading from or writing to a target address. Only CHN INT register(0x00) could 
be cleared after reset, other registers would not be effected by reset. 


Besides, bus monitors provide the bus usage to analyze system performance. 


Features 
This bus monitor supports the following features: 


Figure.13 Support AMBA AHB bus Read and Write monitoring; 

Figure.14 Support AHB byte/half-word/word access monitoring; 

Figure.15 Support AHB 32-bit/64-bit data bus monitoring, by 32-bit/64-bit data mask; 

Figure.16 Support AHB 32-bit address space monitoring, for any address between 
minimal and maximum setting; 

Figure.17 Support interrupt raw/mask status and interrupt enable; 

Figure.18 Support triggered HADDR/HDATA/HSIZE/HBURST status. 

Figure.19 Support performance couters which can calculate the read/write transactions, 
throughput, and latency in the specific peroid; It can calculate the specific read/write 
transactions; It can calculate the peak number of read/write transactions and 
throughput 

Figure.20 Support depth-4 transactions store buffer for read and write transactions and 
read and write data respectively 
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7.9.3 Signal Description 
7.9.4 Function Description 
7.9.5 Control Registers 


Control Register Address Map 


Offset . . 220% 
Register Мате Register Description 
Address 


DATA MIN H32 
0x0018 (Reserved for 32 bit Minimum data for monitoring, high 32bit 
AHB bus) 


0x001C DATA MAX L32 Maximum data for monitoring, low 32bit 


DATA MAX H32 
0x0020 (Reserved for 32 bit Maximum data for monitoring, high 32bit 
AHB bus) 


0x0024 DATA MASK L32 Data mask for monitoring, low 32bit 


DATA MASK H32 


0x0028 (Reserved for 32 bit Data mask for monitoring, high 32bit 


AHB bus) 
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Offset | : -— 
Register Name Register Description 
Address 


0х004С БІ АТЕМСЕ IN WIN Read latency in the counted window 
0x0050 WTRANS ІМ WIN Write transactions in the counted window 
0x0054 WBW ІМ WIN Write bandwidth in the counted window 


Register Descriptions 


79511 СНМ INT 


Description: 
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0x0000 . (Reset to 0x0000 0000) CHN INT 


Pee os ЕССЕ 


ТГ С 


[те | о | по | wo | ow УМ — . 


Field Name Type | Reset | Description 
Value 


INT MASK STATUS 1'bO Interrupt Mask status and should be cleared 
by asserting INT CLR; Only would be active 
when INT EN active high. 


INT RAW STATUS Interrupt raw status and should be cleared 
by asserting INT CLR; 


INT CLR Writing “1” to this bit will clear the interrupt 
raw status, and clear the performance 
couters. 

0 : By default, disable busmon interrupt; 
1 : Enable busmon interrupt; 


Writing “1” to this bit will clear the read/write 
command/data buffer; 
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BUF. RD EN [25] RW рано 0 : By default, disable buffer read; 
1 : Enable buffer read; In performance 
counter mode, enable counter readback in 
CNT WIN LEN register 

BUFFER EN [24] RW | 100 0 : By default, disable buffer store 


ВО CONDITION СМТ EN | [23] RW | 20 


Ени СІН 


СМТ INTERNAL START [3] W | 1750 


RW |190 


CNT CONDITION EN 100 
ИУ А 


7.9.5.1.2 СНМ СЕС 


Description: 


command/data; 

1.: Enable buffer store command/data; 

0 : By default, disable condition counters 
read; 


1 : Enable condition counters read; 


Writing “1” to this bit will clear performance 
counter; 
Performance Counter Start 
0 : End counter; 
: Start counter; 
Performance Counter Enable For Specific 


Condition, If enable this mode, capture 
mode is disabled; 


0 : Disable condition counter; 


1 : Enable condition counter; 


Performance Counter Enable; 
0 : Disable counter; 


1 : Enable counter; 


Channel enable: 
0: by default, disable bus monitor; 


1: Enable bus monitor; 
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0x0004 . (Reset to X) CHN CFG 


ПЕН ЦИ 


ВЕ 
Reserved BURST CFG 
WRI 
SIZE 
MASTER CFG Reserved SIZE CFG Reserved 


| туре | 


Неја Мате Туре | Reset | Description 
Уаше 


ADDR EXC EN [20] RW | 1’bx Address Exclude Enable, Active High means 
monitoring the address less then ADDR MIN 
and larger than ADD MAX; 


BURST CFG [19:17] | ВМ | 3'hx AHB HBURST definition: 
3'b000 : Single; 
3'b001 : INCR; 
3'b010 : WRAP4; 
3;b011 : INCR4; 
3'b100 : WRAP8; 
3'b101 : INCR8; 
3'b110 : WRAP16; 
3'b111 : INCR16; 
BURST EN [16] RW | 1‘bx HBURST type monitoring enable: 
0 : Disable HBURST monitoring; 
1 : Enable HBURST monitoring; 
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n Е T PELLE 


[11:9] ЕЕ еењед. | 


SIZE CFG [7:5] RW |S'hx AHB HSIZE monitoring: 
000: Byte; 
001: Half-word; 
010: Word; 
Others: reserved. 


SIZE EN [4] RW | 10х HSIZE type monitoring enable; 
0 : Disable HSIZE monitoring; 
1 : Enable HSIZE monitoring; 


WRITE CFG [1] RW | 1‘bx НМҮНІТЕ for monitoring: 
0 : HWRITE = 100, read transaction; 
1: HWRITE = 1'b1, write transaction; 
WRITE EN RW 1‘bx HWRITE type monitoring enable; 
0: Disable HWRITE monitoring; 
1 : Enable HWRITE monitoring; 


7.9.51.3 — ADDR MIN 


Description: 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 300 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | SC7731C Device Specification 


0x0008 . (Reset to X) ADDR MIN 


ШЕЛЛ Е БВ E НЕ Е 


ADDR MIN 


Type 


REIECICIEIERENERERGRERERERERERERES 


ADDR MIN 


Type 


Field Name Type | Reset | Description 
Value 


ADDR MIN [31:0] | RW | 32‘hx | AHB minimal address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


7.9.5..4 ADDR MAX 


Description: 
0х000С . (Reset to X) ADDR MAX 


ЕЛЕ ЕЧ Е ҮС А ЕЛ ЕТ ЛЕ ЛТ 


ADDR MAX 


Type 


EREIEIEICIEREIERERERERERERERERERES 


ADDR MAX 


Type 


Field Name Type | Reset | Description 
Value 
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ADDR MAX [31:0] | RW |S32'hx | AHB maxium address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


7.9.5.15  ADDR MASK 


Description: 
WESS EH ES e een e ЕЛЕ e eed e dee 
мерен 
ЕБЕ e У И ЕИ СИ Б Б СУ З 
m [ае | м | а | м | о | »|е | 7 iets] «| 2 р| | о| 
м е . 


ADDR MASK 


Т 


[нее |х fx |х |х |х [x Jr jx [x |х |х de fx |х |х fx | 


Неја Мате Туре | Reset | Description 
Value 
ADDR_MASK [31:0] | RW | 32‘hx | Address mask, active high makes the address 
of corresponding bits to be masked, and ignored 
during comparation. 


7.9.5.1.6 DATA_MIN_L32 


Description: 
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0x0014 . (Reset to X) DATA MIN L32 


i БА РРА ЕЕ БЛЕЗ 


DATA MIN 


Type 


EREICIEIEIERENERERGRERERERERERERES 


DATA MIN 


Type 


Field Name Type | Reset | Description 
Value 


DATA MIN L32 [31:0] | RW |S32'hx | AHB minimal DATA for monitoring, low 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


7.9.5.1.7 БАТА MIN H32 


Description: 
0x0018 . (Reset to X) DATA MIN H32 


ЕЕЕ ЕЕЕ ЕЕЕ 


РАТА МІМ 


Туре 


1 


РАТА МІМ 


Туре 


Неја Мате Туре | Reset | Description 
Value 
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DATA MIN H32 [31:0] | RW |32'hx | AHB minimal DATA for monitoring, high 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


7.9.5.18 DATA MAX 132 


Description: 
ESEJIECEIEJEJESEIEIECIEJEEIECIERES 
LINE" RN 
meje e e У РСА ЕЗ Ж СУ З БИ 
р || м | 2 | м | о | »|е [те ЕЛЕНЕ то | 
е к НИЕ 


ч 


[нее |х fx [x |х fx [x Jr jx [x |х |х |х fe |х |х fx | 


Неја Мате Туре | Reset | Description 
Value 
DATA MAX L32 [31:0] | RW |S32'hx | AHB maxium Data for monitoring, low 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


7.9.5.1.9 БАТА MAX H32 


Description: 
VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 304 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | SC7731C Device Specification 


0x0020 . (Reset to X) DATA MAX H32 


ПЕ ИЕ БЕ ERES S ЕЕ EN Н 


DATA MAX 


Type 


EREICICIEIERENERERGRERERERERERERES 


DATA MAX 


Type 


Field Name Type | Reset | Description 
Value 
DATA MAX H32 [31:0] | RW |S32'hx | AHB maxium Data for monitoring, high 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


7.9.5.1.10 _ DATA МАЗК 132 


Description: 
0x0024 . (Reset to X) DATA MASK L32 


ЖЕЛЕ ЕЧ Л ҮС ГА АЛ Л a RAIN 


DATA MASK 


Type 


REIEIEICIEREHERERERERERERERERERES 


DATA MASK 


Type 


Field Name Type | Reset | Description 
Value 
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DATA MASK L32 [31:0] | RW | 32‘hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. , low 32 bit 


7.9.5.1.11 РАТА MASK H32 


Description: 
0х0028 . (Reset to X) DATA MASK H32 
ESEJIEIEIEIEIEEIEJECIEREIEIEIERES 
ССЗ 7 == 
ыл |х |х Pope |х [x Їх |х |х |х |х ERE ERE EI 
| ок | 15 [м аб а | п | [о {ете | г | | з АЕ | о | 
| те | renee 47 | 


DATA MASK 


ч 


[нее хо fx |х |х |х [x Jr jx [x [x хх fe |х |х fx | 


Неја Мате Туре | Reset | Description 
Value 
DATA MASK H32 [31:0] | RW | 32‘hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. ,high 32 bit 


7.9.5.1.12 СМТ WIN LEN 


Description: 
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0x002C . (Reset to X) CNT WIN LEN 


ШЕЛЛ ДЕЛЕ В Е АЕ RI 


CNT WIN LEN 


Type 


EREICICIEIERENERERGRERERERERERERES 


CNT WIN LEN 


Type 


Field Name Type | Reset | Description 
Value 


CNT WIN LEN [31: 0] Performance counter window length 


7.9.5.1.13 РЕАК WIN LEN 


Description: 
0x0030 . (Reset to X) CNT WIN LEN 


RR ERES ПР ЕЕ o И 


PEAK WIN LEN 


Type 


CREIEIEIEICGERERERERERERERERERERES 


PEAK WIN LEN 


Type 


Field Name Type | Reset | Description 
Value 


PEAK WIN LEN [31: 0] Peak bandwidth window length 
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7.9.5.1.14 MATCH ADDR 


Description: 


0x0034 . (Reset to 0x0000 0000) MATCH ADDR 


ДЕ ЕЕ RS ЗЕ s s EE EHE 


MATCH ADDR 


А ЕЛ ЕЕ О SCR ПА А НЕН 


MATCH ADDR 


Type 


Field Name Type | Reset | Description 
Value 


|MATCH ADDR | ADDR [31: 0] во | 3270 | Captured Address, which triggered interrupt; | | Captured Address, which triggered interrupt; | which triggered interrupt; 


7.9.5.1.15 MATCH СМО 


Description: 
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0x0038 . (Reset to 0x0000 0000) MATCH CMD 


ШЕНІНЕ EM E ашеи 


_ | MATCH SIZ MATCH BU 
Reserved MATCH MASTER 


EA ЕЛЕ ЕЕЕ P ЕС ЕЕЕ 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


[ 0 eme н а 
ese јат [se [ты ТЕ 
arse ІСЕСЛЕСЕЕСЕШІІТІЛШІЛІГІГ! БЕНЕН 
ато вона [eran [но јан | би прелат — 
ШЕЛЕЛЕЕН (ШТЕЕСЖЕСЕСТЕГТІШІТІГІЛІТТЕЯ 
на јо реј 90 


7.9.5.1.16 МАТСН DATA 132 


Description: 
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0x003C . (Reset to 0x0000 0000) MATCH DATA L32 


ПЕ ЕЕ А ERIS ВВ EE GRIS RI 


MATCH DATA 


Type 


Fe E00 EGRE Б В Е ЕЕ 


MATCH DATA 


Field Name Type | Reset | Description 
Value 
MATCH DATA L32. | [31: 0] id 320 | Captured Data, which triggered interrupt; low 32 
bit 


7.9.5.1.17 MATCH DATA H32 


Description: 


0x0040 . (Reset to 0x0000 0000) MATCH DATA H32 


ШЕ” ВЕ ERR S HESS d EN EIER RR 


MATCH DATA 


ИЕЛЕ ШЕ ОЕ ЛЕЛ Fd ЕЕ ARI RN 


MATCH DATA 


Type 


Field Name Type | Reset | Description 
Value 
MATCH DATA H32 | [81: 0] 320 | Captured Data, which triggered interrupt; high 
32 bit 
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7.9.5.1.18 RTRANS_IN WIN 


Description: 


0x0044 . (Reset to 0x0000_0000) RTRANS_IN_WIN 


НВ АРА АЕН ee БЕ 


RTRANS ІМ WIN 


CCAA RN ЕЕ FE ЕЕЕ ЧЕЧЕ НЕН 


RTRANS ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


|RTRANS IN WIN | ІМ WIN [31: 0] во | 3270 | Read transactions in the counted window | | Read transactions in the counted window | in the counted window 


7.9.5.1.19 RBW ІМ WIN 


Description: 
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0x0048 . (Reset to 0x0000 0000) 


ШЕЛ ЕЛДЕ ЕЕ ДЕТТЕ В Е ЕС RAI 


RBW. IN. WIN 


Type 


СЕ ЕОС ОДЕА 


RBW IN WIN 


Type 


Field Name Type | Reset | Description 
Value 


RBW IN WIN [31: 0] во | 3280 | Read bandwidth in the counted window (Byte) 


7.9.5.1.20  RLATENCE IN WIN 


Description: 
0x004C . (Reset to 0x0000 0000) RLATENCE IN WIN 


(ЕС ERES NA ea E Recte o Ge И 


RLATENCE IN WIN 


Type 


АЕ Cr ES ER ЗЕЛ В БЕ ЕС 


RLATENCE IN WIN 


Type 


Field Name Type | Reset | Description 
Value 


RLATENCE IN WIN | [31: 0] но | 32'hO0 | Read latency in the counted window 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 312 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731C Device Specification 


7.9.5.1.21 М/ТВАМ5 IN WIN 


Description: 


0x0050 . (Reset to 0x0000 0000) WTRANS IN WIN 


О ee ЫЫ Н БЫ EHE 


WTRANS ІМ WIN 


А ЕЛ ЕЕ А ВА E С 


WTRANS IN. WIN 


Type 


Field Name Type | Reset | Description 
Value 


| WTRANS IN WIN = IN. WIN [31: 0] во | 3270 | Write transactions in the counted window = | | Write transactions in the counted window | in the counted window 


7.9.5.1.22 WBW ІМ WIN 


Description: 
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0x0054 . (Reset to 0x0000 0000) 


ПЕ ПАРА Е НА E СЛ RAI 


WBW. IN. WIN 


Type 


EC ESSE БЕЛА s GRE ЕЕ ЕЕ 


WBW ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


WBW ІМ WIN [31: 0] во | 3270 | Write bandwidth in the counted window (Byte) 


7.9.5.1.23  WLATENCE ІМ WIN 


Description: 
0x0058 . (Reset to 0x0000 0000) WLATENCE IN WIN 


(ЕС ER ЕЕ ЕЕ s o Recte o e В 


WLATENCE ІМ WIN 


Type 


Ыы Et Cr ES ER HE URSUS GO РБ 


WLATENCE ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


WLATENCE IN WIN | [31: 0] но | 32'hO0 | Write latency in the counted window 
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7.9.5.1.24 PEAKBW ІМ WIN 


Description: 


0x005C . (Reset to 0x0000 0000) PEAKBW IN WIN 


Fy МЕ ЕЕ ЕЕ ПН E HA E 


PEAKBW. IN. WIN 


ПЕ Р А А С 


PEAKBW. ІМ WIN 


Type 


Field Name Type | Reset | Description 
Value 


|PEAKBW IN WIN | IN. WIN [31: 0] во | 3270 | The peak bandwidth in the counted window — | | The peak bandwidth in the counted window — | bandwidth in the counted window 


7.9.5.1.25 Reserved 
7.9.5.1.26 Reserved 
7.9.5.1.27 BUS PEEK 
Description: 
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0x0068 . (Reset to 0x0000 0000) 


Ж ES ERES ЕЛЕЕ ЕЗЕТ 


Reserved 


Type 


КАК ВСЯ А А ES ЕТ 


Reserved Reserved HTRANS 


Field Name Type | Reset | Description 
Value 


ШЕ |в: 31 но | 29 ‘hd [Reewed | 
HTRANS [2:1] [RO |210 | HTRANS 


7.9.6 Application Note 


Computing Method of Capture Mode 


The busmon is in Capture Mode When СНМ ІМТ.СМТ EN is set to 1700. The capture method is 
described below: 


@ Selection between write channel and read channel: 


CHN_CFG.WRITE_EN | CHN_CFG.WRITE_CFG | Channel 


0 x read and write channel both. 
1 0 read channel 
1 1 write channel 


When SIZE EN is set to 0, it means that SIZE_CFG is ignored, so as BURST EN. 
The address is hit when 
ш ADDR MIN < address & (-ADDR MASK) < ADDR МАХ 

€ address here means AWADDR or ARADDR. 


е The data is hit when 
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B DATA MIN<data & (-DATA МАЅК) < ОАТА МАХ 


€ data is from HWDATA ог HRDATA, and is right-aligned to LSB based on HSIZE 
and HADDR[2:0](HADDR{[1:0] when data bus is 32bit wide). 


е The interrupt is generated when address is hit AND data is hit. 


Performance Counter 


Besides monitoring the AMBA bus, the monitor also integrates the other two features, one is a 
performance counter, which can calculate the transaction number, or data number transferred through 
the bus during a certain part of time; the other is transactions store buffer, the buffers depth is 4 for 
read and write transactions and read and write data respectively. 


There are two ways to decide the calculation time. 


3» Set CNT WIN LEN = 0; The calculation time is decided by the set 
CHN INT.CNT INTERNAL START = 1 to start the calculation, and set 
CHN INT.CNT INTERNAL START = 0 to end the calculation. 


Register setting example: 


0x00 = 0х30000013; // Interrupt and counter clear 
0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = ОХЕЕЕЕЕЕЕЕ 

0x10 = 0x00000000 

0x14 = 0x00000000 

0x18 = 0x00000000 

0х1с = 0x00000000 

0х20 = 0х00000000 

0х24 = 0х00000000 

0х28 = 0х00000000 

0х2с = 0х00000000 

0x30 = 0х00000100; // If clk mon = 400МН2, peak window-256*2.5 = 640 ns 
0x00 = 0x1000000B; //start the calculation 


0х00 = 0x10000003; //end the calculation 
Read regiters 0x44 ~ 0x5C to get infomation 


4» Set CHN INT.CNT INTERNAL START = 1, The calculation time is decided by the register of 
CNT WIN LEN, when the calculation is finished, an interrup will be generated. 
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Register setting example: 


0x00 = 0x30000013; //Interrupt and counter clear 

0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = ОХЕЕЕЕЕЕЕЕ 

0x10 = 0x00000000 

0x14 = 0x00000000 

0x18 = 0x00000000 

Ох1с = 0x00000000 

0x20 = 0x00000000 

0x24 = 0x00000000 

0x28 = 0x00000000 

0х2с = 0x17D78400; //ІГСІК mon = 400MHz, спі windowz0x17D78400*2.5 = 1 5 
0x30 = 0x00000100; // ек mon = 400MHz, реак windowz0x100*2.5 = 640 ns 
0x00 = 0x1000000B; //start the calculation 

After 1 second, a interrupt will be generated, and the calculated counters will be hold. 


Read regiters 0x44 ~ 0x5C to get infomation 


7.10 RTC Timer 


Base Addr Range Addr Map Description 


7.10.1 Overview 


RTC Timer is used to count second, minute, hour and day, and to generate alarm in 
always-on power domain. 


7.10.2 Features 

Second counter: 0 – 59 

Minute counter: 0 – 59 

Hour counter: 0 – 23 

Day counter: 0 — 65535 

Second, minute, hour and day number can be changed by software 
Provide second interrupt, minute interrupt, hour interrupt and day interrupt 


Provide configurable alarm function 


Provide configurable auxiliary alarm function 
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7.10.3 


7.10.4 


V0.1 


е  Allinterrupts can be used to wakeup system from deep sleep 

€ Alarm interrupt can be used to power up system from power-down status 
е Auxiliary alarm interrupt cannot be used to power up system 
e 


VDDRTC is the power supply for second counter, minute counter, hour counter, day 
counter, and alarm function. And this power is always-on. 


Signal Description 
Null 


Function Description 


Chip provides a very small always-power-on region supplied by VDDRTC. Second 
counter, minute counter, hour counter, day counter, and alarm function are put in this 
region, so these functions always works even if base band chip enters power-down 
status. 


Second counter, minute counter, hour counter and day counter are used to count 
second, minute, hour and day value, and to issue second, minute, hour and day 
interrupt. 


The value of these four counters can be changed by software, but the changing time is 
very long, about 125ms. In order to improve software efficiency, chip provides four 
interrupts to inform software changing completing. 


If changing the same counter, software must wait for current changing completion 
before changing next time. 


If changing different counters, the changes to four counters are independent, and it 
doesn't need wait for current changing completion before changing next one. 


Alarm function is used to generate alarm interrupt to inform software, to wake up 
system, or to power up system. 


Alarm second, minute, hour and day value is stored in VDDRTC power domain, and 
these four registers can be changed by software. It also takes long time to change 
these registers, and another four interrupt is provided for changing completing. 


Same as above, if changing the same counter, software must wait for current 
changing completion before changing next time. And if changing different counters, 
the changes to four counters are independent, and it doesn't need wait for current 
changing completion before changing next one. 


RTC Timer provides the second alarm function, named as auxiliary alarm, which has 
the similar function with alarm except that auxiliary alarm cannot power-up system. 
Auxiliary alarm registers aren't т VDDRTC power domain, so there aren't any 
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limitations for software to configure related registers, no response interrupts and no 
need waiting for completion. 


Because ВТС timers are in АТС clock domain, all interrupts can be used to wakeup 
system from deep sleep. Another important function is alarm interrupt can power up 
base band from power-down status. 


7.10.5 Control Registers 


Memory map 


Address | Register Name Default Value 
Offset 


| 0х0000 | | 0х0000 | АТС БЕС CNT МАШЕ — | SEC ONT | | ВТС SEC СМТ VALUE — | 


FCRC CT UC MMBON e ЧН 
ною [memora [Cs 
exe нат ГО 
мө [озсам | 
мөн СТ | 
мов |тоо 
мос ени | 
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E LAN 4 


Register Descriptions 


7.10.5.1.1 RTC SEC CNT VALUE 


Description: RTC second counter value 
0x0000 RTC Second Counter Value RTC SEC CNT VALUE 
E Р el ЕЕ 


Reserved 


Type 


Ж ИЕЛЕ ЕЕЕ ЕЛЕ EU ЕЕ EIC EC 


Reserved RTC SEC CNT VALUE 


Field Name Type | Reset | Description 
Value 
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RTC SEC СМТ VALUE | [5:0] во |- | АТС second counter value 


7.10.5.1.2 RTC MIN CNT VALUE 
Description: RTC minute counter value 


0x0004 RTC Minute Counter Value RTC MIN CNT VALUE 


(E: [ERIS ES RES БИ e ЕЧ eco 


Reserved 


Type 


ЕЛЕР ЕНЕЛЕР в В 


Reserved ВТС MIN. CNT. VALUE 


Type 


Field Name Type | Reset | Description 
Value 


RTC MIN CNT VALUE | [5:0] во |- | АТС minute counter value 


7.10.5.1.3 RTC HRS CNT VALUE 
Description: RTC hour counter value 
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0x0008 RTC Hour Counter Value RTC HRS CNT VALUE 


ЖЕДЕЛ ЕРЕ ЕР ЕРА ИЕЛ Б 


Reserved 


Type 


ПС SRI US BIA S SI И 


Reserved RTC HRS CNT VALUE 


Type 


Field Name Type | Reset | Description 
Value 


RTC HRS CNT VALUE | [4:0] во |- | АТС hour counter value 


7.10.5.1.4 ВТС DAY СМТ VALUE 


Description: RTC day counter value 
0х000С ВТС Day Counter Value RTC DAY CNT VALUE 


PR Se eI spes А 


Reserved 


Type 


БЕЛ sc e CH RM RSS Ho con ЕЕ OM 


RTC DAY. CNT. VALUE 


Field Name Type | Reset | Description 
Value 
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7.10.5.1.5 | ВТС SEC СМТ ОРО 


Description: RTC second counter update 
0x0010 RTC Second Counter Update (reset 0x0000 0000) RTC SEC CNT UPD 


ЦЕР а ЗЕ ЕЕЕ ЫЕ ЕЛЕ ЕЕ 


Reserved 


ПЕ БЕБЕ RS НА ЕДИ ЗЕЕ ЕЛЕ 


Reserved RTC SEC CNT UPD 


Field Name Type | Reset | Description 
Value 


RTC SEC СМТ UPD | [5:0] RAW |6h0 RTC second counter update 
Write new counter value to this register to start a 
second counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.10.5.1.6 | ВТС MIN СМТ ОРО 


Description: RTC minute counter update 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 324 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM SC7731C Device Specification 


0x0014 RTC Minute Counter Update (reset 0x0000 0000) RTC MIN CNT UPD 


ЖЕДЕЛ ЛА EE ЕЛ ES ЕЛЕ ЕТЕ EL 


Reserved 


Type 


ИЕА Б ЕЕ BIA IS SEIL ДЕЛЕ 


Reserved RTC MIN CNT UPD 


Type 


Field Name Type | Reset | Description 
Value 


RTC MIN СМТ UPD | [5:0] R/W | 670 ВТС minute counter update 
Write new counter value to this register to start a 
minute counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating value. 


7.10.5.1.7 ВТС HRS СМТ UPD 


Description: RTC hour counter update 


0x0018 RTC Hour Counter Update (reset 0х0000 0000) RTC HRS CNT UPD 


s ESSE ES CON ee ee ВС 


Reserved 
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Field Name Type | Reset | Description 
Value 


RTC HRS СМТ UPD | [4:0] R/W |570 RTC hour counter update 
Write new counter value to this register to start an 
hour counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.10.5.1.8 ВТС DAY СМТ ОРО 
Description: RTC day counter update 


0x001C RTC Day Counter Update (reset 0x0000 0000) RTC DAY CNT UPD 


АКА REE hor ЕА 


Reserved 


Type 


у ЛЕ И ЕЛЕ ЕЛ Б e ЗЕ ЕЙ 


RTC DAY СМТ UPD 


s 


Field Name Type | Reset | Description 
Value 


RTC DAY СМТ UPD | [15:0] R/W | 16’hO | RTC day counter update 
Write new counter value to this register to start a 
day counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.10.5.1.9 ВТС SEC ALM ОРО 
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Description: RTC second alarm update 
0x0020 RTC Second Alarm Update (reset 0x0000 0000) RTC SEC ALM UPD 


Ж ИРАН ESSERE иа 


Reserved 


А ESSI И Р Б ВЕ ЕЕ 


Reserved RTC SEC ALM UPD 


Type RW 


Field Name Type | Reset | Description 
Value 


RTC SEC ALM UPD | [5:0] RAW | 6’hO RTC second alarm update 
Write new counter value to this register to start a 
second alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.10.5.1.10 ВТС MIN АЕМ ОРО 


Description: ВТС minute alarm update 
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0x0024 RTC Minute Alarm Update (reset 0x0000 0000) RTC MIN ALM UPD 


ШӘ a ЕЕ Е ББЗ 


Reserved 


Type 


ИЕА Е ЕД E UA С 


Reserved RTC MIN ALM UPD 


Type 


Field Name Type | Reset | Description 
Value 


ВТС MIN ALM- UPD | [5:0] R/W | 670 RTC minute alarm update 
Write new counter value to this register to start a 
minute alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating value. 


7.10.5.1.11 RTC HRS ALM UPD 


Description: RTC hour alarm update 


0x0028 RTC Hour Alarm Update (reset 0x0000 0000) RTC HRS ALM UPD 


ЧЕЛ Е ВЕ SH RES Б ЕЕ RS 


Reserved 
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Field Name Type | Reset | Description 
Value 


RTC HRS ALM UPD | [4:0] R/W |570 RTC hour alarm update 
Write new counter value to this register to start an 
hour alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.10.5.1.12 RTC DAY ALM UPD 
Description: RTC day alarm update 


0x002C ВТС Day Alarm Update (reset 0х0000 0000) RTC DAY ALM UPD 


A ES REESE ЕЕ ЗЕЯ BOR bas 


Reserved 


Type 


у ЛЕ И ЕЛЕ ЕЕ КЕЧ Ns ЕЙ 


RTC DAY. ALM UPD 


Type RIW 


Field Name Type | Reset | Description 
Value 


RTC DAY ALM UPD | [15:0] R/W | 16’hO | RTC day alarm update 
Write new counter value to this register to start a 
day alarm updating operation in VDDRTC domain. 
Reading this register can get recent updating 
value. 


7.10.5.1.13 ВТС INT EN 
Description: RTC interrupt enable and hour format control 
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0x0030 RTC Interrupt Enable (reset 0x0000 0000) RTC INT EN 


ШӘ ЕТЕ И ЕЛЕ ЕЛЕ Т UU ЕЗ 


Reserved 


Field Name Type | Reset | Description 
Value 


RTC DAY ALM UPD INT EN Day alarm updating complete interrupt 


enable 
0: disable 


1: enable 


RTC HRS ALM UPD INT EN Hour alarm updating complete interrupt 


enable 


RTC MIN. ALM UPD INT EN Minute alarm updating complete 
interrupt enable 


RTC SEC ALM UPD INT. EN Second alarm updating complete 


interrupt enable 


ВТС DAY СМТ ОРО INT ЕМ Day counter updating complete interrupt 


enable 


RTC HRS. CNT UPD INT EN Hour counter updating complete 


interrupt enable 


RTC MIN CNT UPD INT EN Minute counter updating complete 


interrupt enable 
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RTC SEC CNT UPD INT EN RW тро Second counter updating complete 
interrupt enable 

RTC SPG UPD INT EN [7] RW то Spare register updating complete 
interrupt enable 


RTC AUXALM INT EN [i$] |А fono | auxiliary alarm interrupt enable 


RTC HRS FORMAT SEL [5] RW 1hO Hour format select 
0: The read back hour count is 
formatted as 0 to 23. 
1: The read back hour count is 
formatted as 0 to 11, and bit 4 represent 
AM or PM - AM is 0 and РМ is 4. 


meer o [meme [erone 


7.10.5.1.14 ВТС INT RAW 5Т5 


Description: RTC interrupt raw status 
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0x0034 RTC Interrupt Raw Status (reset 0х0000 0000) RTC INT RAW STS 


Ca Re Б ЕЕ РЕ ЕР ЕЕ 


Reserved 


Field Name Type | Reset | Description 
Value 


RTC DAY ALM UPD INT RAW STS [15] Day alarm updating complete 
interrupt raw status 


RTC HRS ALM UPD INT RAW STS Hour alarm updating complete 
interrupt raw status 


ВТС ММ АЕМ ОРО INT RAW 5Т5 Minute alarm updating complete 
interrupt raw status 


ВТС SEC ALM UPD ІМТ ВАМ STS Second alarm updating 
complete interrupt raw status 


RTC DAY CNT UPD INT RAW STS Day counter updating complete 
interrupt raw status 


RTC HRS. CNT UPD INT RAW STS Hour counter updating complete 
interrupt raw status 


RTC MIN CNT UPD INT RAW STS Minute counter updating 
complete interrupt raw status 
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ВТС SEC СМТ UPD INT RAW STS ы Second counter updating 


complete interrupt raw status 
Spare register updating 
complete interrupt raw status 
auxiliary alarm interrupt raw 
status 


[mee БЕНЕН 
ИСИС 
a 
тоннель [m [ко [me јони 
жено [п [ко [me [rine 
СЕГА ИСИС 


7.10.5.1.15 ВТС ІМТ СІН 


Description: ВТС interrupt clear 


RTC Interrupt Clear (reset 0х0000 0000) RTC INT CLR 


E еј ES d ES ЛЕ ЦЕ ЕЛ ЕЛ ER 


Reserved 


ZI m Ime[em[emmm 7 _ 
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е ______ || | Геј __<~ ____ 


RTC DAY ALM UPD INT CLR [15] WO | 'hO Day alarm updating complete 
interrupt clear 
Write 1 to this bit to clear 
corresponding interrupt 
мо | 170 


HOUR ALM UPD INT CLR [14] Hour alarm updating complete 


interrupt clear 


MIN ALM UPD INT CLR і Minute alarm updating complete 
interrupt clear 


SEC ALM UPD INT CLR і Second alarm updating 
complete interrupt clear 


DAY CNT UPD INT CLR і Day counter updating complete 
interrupt clear 


HOUR CNT UPD INT CLR ! Hour counter updating complete 
interrupt clear 


MIN CNT UPD INT CLR Minute counter updating 
complete interrupt clear 


SEC CNT UPD INT CLR | Second counter updating 
complete interrupt clear 


SPG UPD INT CLR у Spare register updating 
complete interrupt clear 


7.10.51.16 ВТС INT MASK STS 


Description: RTC interrupt masked status 
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0x003C RTC Interrupt Masked Status (reset 0x0000 0000) RTC INT MASK STS 


ШӘ e а ESI ESSI SS Р оша 


Reserved 


Field Name Type | Reset | Description 
Value 


RTC DAY ALM UPD INT MASK STS [15] Day alarm updating complete 
interrupt masked status 


RTC HRS ALM UPD INT MASK STS Hour alarm updating complete 
interrupt masked status 


RTC MIN ALM UPD INT MASK STS Minute alarm updating 
complete interrupt masked 


status 


RTC SEC ALM UPD INT MASK STS Second alarm updating 
complete interrupt masked 


status 


RTC DAY CNT UPD INT MASK STS Day counter updating complete 
interrupt masked status 


RTC HRS CNT UPD INT MASK STS Hour counter updating 
complete interrupt masked 


status 
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RTC. MIN CNT UPD INT MASK STS і Minute counter updating 
complete interrupt masked 


status 


RTC SEC СМТ UPD INT MASK STS і Second counter updating 
complete interrupt masked 


status 


RTC SPG UPD INT MASK STS | Spare register updating 
complete interrupt masked 


status 


RTC AUXALM INT MASK STS | auxiliary alarm interrupt 


masked status 


me [ы С С СЕИ 
RTC ANN мак ыз |e) јо ШЕГІ ТІТТІЛІҢ 
тараса осв m ло [то [умения | 
теле нгиекев |а | [me |ипепетенония | 
И СС Цлю me ointment | 


RTC SEC INT MASK STS "QM Second interrupt masked 
status 


7.10.51.17 ВТС SEC ALM VALUE 


Description: RTC second alarm value 


0x0040 RTC Second Alarm Value RTC SEC ALM VALUE 


[EGER ЕЛЕДЕ КЕЛ БАЕ ЕЗ И 


Reserved 


Type 


ECC EEG EE СПК ERES 


Reserved RTC SEC ALM VALUE 


Type 


Field Name Type | Reset | Description 
Value 
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RTC SEC ALM VALUE | [5:0] во |- | АТС second alarm value 


7.10.5.1.18 RTC MIN ALM VALUE 
Description: RTC minute alarm value 


0x0044 RTC Minute Alarm Value RTC MIN ALM VALUE 


LEES о ES RE И ШЕ ЕЧ КАЛЕ 


Reserved 


Type 


ЛЕЛЕР ЕНЕЛЕР в ДЕВЫ 


Reserved RTC MIN ALM VALUE 


Type 


Field Name Type | Reset | Description 
Value 


RTC MIN ALM VALUE | [5:0] во |- | АТС minute alarm value 


7.10.5.1.19 ВТС HRS АМ VALUE 
Description: RTC hour alarm value 
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0x0048 RTC Hour Alarm Value RTC HRS ALM VALUE 


Ce Re ES ЕЕ А 


Reserved 


Type 


ИЕА Е ААСО ЕЕЕ ЕИ 


Reserved RTC HRS ALM VALUE 


Type 


Field Name Type | Reset | Description 
Value 


RTC HRS ALM VALUE | [4:0] во |- | АТС hour alarm value 


7.10.5.1.20 ВТС DAY ALM VALUE 


Description: RTC day alarm value 
0x004C RTC Day Alarm Value RTC DAY ALM VALUE 


Pe Se БЕЛЕТ spese RO 


Reserved 


Type 


В ПС ПЕ ЕЕ ЕС 


ВТС DAY VALUE 


Field Name Type | Reset | Description 
Value 
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7.10.5.1.21 RTC_SPG_VALUE 


Description: RTC spare register value 


0x0050 RTC Spare Register Value RTC_SPG_VALUE 


fe ee e А 


Reserved 


ПЕ ЕЗ ES ЕСЕ СЕЕ EE SR 8 


RTC SPG VALUE RTC ALMLOCK VALUE 


Type 


Field Name Type | Reset | Description 
Value 


RTC SPG VALUE [15:8] во |^ | RTC spare register value 
RTC ALMLOCK VALUE | [7:0] во |- | RTC alarm lock register value 


7.10.5.1.22 ВТС SPG UPD 


Description: RTC spare register update 
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0x0054 RTC Spare Register Update (reset 0x0000 0000) RTC SPG UPD 


ШӘ ЕРДЕ ИРЕ ЕКЕ ЗЕ И 


Reserved 


Type 


ЖЕЛЕ ЕДЕ ae С 


RTC SPG UPD RTC ALMLOCK UPD 


Type R/W R/W 


Field Name Type | Reset | Description 
Value 


RTC_SPG_UPD [15:8] R/W | 8710 RTC spare register update 
Write new counter value to this register to start a 
spare register updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


RTC ALMLOCK UPD | [7:0] R/W | 80 ВТС alarm lock register update 
Write new counter value to this register to start a 
register updating operation in VDDRTC domain. 
Reading this register can get recent updating 
value. 
Write 8'hA5 to this register to unlock alarm 
function, and write other data to lock alarm 
function. That means, software must 8'hA5 to this 
register to enable alarm function before using this 
function. 


7.10.5.1.23 RTC SEC AUXALM UPD 
Description: RTC second auxiliary alarm update 
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0x0060 RTC Second Auxiliary Alarm Update (reset 0х0000 0000) C SEC AUXALM UPD 


Re Е ПА Р EUR EIER 


Reserved 


Type 


ИЕА Е ЕЕ BIA IS РЕ ТИ 


Reserved RTC SEC AUXALM UPD 


Field Name Type | Reset | Description 
Value 


RTC SEC AUXALM UPD | [5:0] RTC second auxiliary alarm register 


7.10.5.1.24 ВТС MIN AUXALM ОРО 


Description: RTC minute auxiliary alarm update 
0x0064 RTC Minute Auxiliary Alarm Update (reset 0х0000 0000) C MIN AUXALM UPD 


TET EGRE EE ESSE ЕЗ ШЕ RR Rd 


Reserved 


Type 


se eco s CQ ЕТЕ А ЕЯ 


Reserved RTC MIN AUXALM UPD 


Field Name Type | Reset | Description 
Value 
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RTC. MIN AUXALM UPD | [5:0] RTC minute auxiliary alarm register 


7.10.5.1.25 ВТС HRS AUXALM ОРО 


Description: RTC hour auxiliary alarm update 
0x0068 RTC Hour Auxiliary Alarm Update (reset 0х0000 0000) C HRS AUXALM UPD 


ЕЕЕ EIS Е ESSI El ERI ЕЕ REN 


Reserved 


АЕ В a А RE PRI EA REED RR 


Reserved RTC HRS AUXALM UPD 


Field Name Type | Reset | Description 
Value 


RTC HRS AUXALM UPD | [4:0] RTC hour auxiliary alarm register 


7.10.5.1.26 ВТС DAY AUXALM ОРО 


Description: RTC day auxiliary alarm update 
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0x006C RTC Day Auxiliary Alarm Update (reset 0x0000 0000) C DAY AUXALM UPD 


Re ДЕЗЕ ЕЛ ОЕ ЕЕ А 


Reserved 


Type 


ЖЕЛЕ ЕТЕД С АКА SEDI HB ДЕНЕ 


ВТС DAY- AUXALM. ОРО 


s 


Field Name Type | Reset | Description 
Value 


RTC DAY AUXALM UPD | [15:0] 16'h0 | АТС day auxiliary alarm register 


7.10.5.1.27 ВТС SEC СМТ RAW 
Description: RTC second counter raw value 


0x0070 RTC Second Counter Raw Value RTC SEC CNT RAW 


PR OS SESS pe АЕ 


Reserved 


Type 


ПЕ Ес С Р И 


Reserved ВТС SEC СМТ RAW 


Field Name Type | Reset | Description 
Value 
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ВТС SEC СМТ RAW | [5:0] RTC second counter raw value 
Only for debug 


7.10.5.1.28 | ВТС MIN. СМТ RAW 


Description: RTC minute counter raw value 


0x0074 RTC Minute Counter Raw Value RTC MIN CNT RAW 


ИЕЛЕ ЕЗЕЗЕЛЕЛЕ ЕЕЕ ЕА 


Reserved 


Type 


US ESTEE ОЕ SES ЕЕ ЕЙ 


Reserved ВТС ММ CNT RAW 


Type 


Field Name Type | Reset | Description 
Value 


RTC MIN CNT RAW | [5:0] АТС minute counter raw value 
Only for debug 


7.10.5.1.29 ВТС HRS СМТ RAW 


Description: RTC hour counter raw value 
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0x0078 RTC Hour Counter Raw Value RTC HRS CNT RAW 


ШӘ ЕТЕД КЕ АП 


Reserved 


Type 


ИЕА 15:085: ЕТЕ BI S SI ERICH ТЕС 


Reserved RTC HRS CNT RAW 


Type 


Field Name Type | Reset | Description 
Value 


RTC HRS CNT RAW | [4:0] RTC hour counter raw value 
Only for debug 


7.10.5.1.30 АТС DAY СМТ RAW 


Description: RTC day counter raw value 


0x007C RTC Day Counter Raw Value RTC DAY CNT RAW 


ЕЧ SES Sc eR RICO RES 


Reserved 


Type 


ПР АЕ ЗЛА ЕЛЕ КҮ ДЕШЕ С 


ВТС DAY. СМТ RAW 


Type 


Field Name Type | Reset | Description 
Value 
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RTC DAY CNT RAW | [15:0] RTC day counter raw value 
Only for debug 


7.10.6 Application Notes 


Second counter, minute counter, hour counter and day counter always runs in 
VDDRTC domain. But if software wants to access or control these functions, it should 
set піс eb and rtc rtc eb firstly. 


After setting rtc eb and rtc rtc. eb, software can get second, minute, hour and day 
counter value by reading rtc sec cnt value, rtc min cnt value, rtc hrs cnt value 
and гіс day cnt value. 


RTC timer provides second interrupt, minute interrupt, hour interrupt and day interrupt. 
Software can enable these interrupts by setting 1 to rtc sec int en, йс: min int en, 
rtc sec hrs en and rtc day int en, check status by reading rtc sec int mask sts, 
rtc min int mask sts, rtc hrs int mask sts and гіс day int mask sts, clear these 
interrupts by writing 1 to rtc sec int clr, rtc min int clr, rtc hrs int clr and 

rtc day int clr. 


Software can update four counter values by writing new value to rtc sec cnt upd, 
rtc min cnt ира, rtc hrs cnt ира or rtc day спі ира. But the changing takes very 
long time, about 125ms. In order to improve software efficiency, RTC timer provides 
four interrupts to inform software changing completion. Software can enable these 
interrupts by setting rtc sec cnt upd int en, rtc min cnt upd int en, 

rtc hrs cnt upd int en and rtc day cnt upd int en, check status by reading 

rtc sec cnt upd int mask sts, rtc min cnt upd int mask sts, 

rtc hrs cnt upd int mask sts and rtc day cnt upd int mask sts, clear these 
interrupts by writing 1 to rtc sec cnt upd int clr, rtc min cnt upd int clr, 

rtc cnt пра hrs int сіг and rtc day cnt ира int сіг. 


If changing the same counter, software must wait for current changing completion 
before changing next time. 


If changing different counters, the changes to four counters are independent, and it 
doesn't need wait for current changing completion before changing next one. 


RTC timer provides an alarm function. If an alarm occurs, alarm interrupt is issued. 
Software can enable this interrupt by setting rtc alm int en, check status by reading 
пс alm int mask sts, and clear this interrupt by writing 1 to rtc alm int си. 
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Alarm value can be configured by writing expected value to rtc sec alm upd, 

rtc min alm upd, rtc hrs alm upd and rtc day alm upd. But the changing takes 
very long time, about 125ms. In order to improve software efficiency, RTC timer 
provides four interrupts to inform software changing completion. Software can enable 
these interrupts by setting rtc sec alm ира int en, rtc min alm ира int en, 

rtc hrs alm upd int en and rtc day alm upd int en, check status by reading 

rtc sec alm upd int mask sts, rtc min alm upd int mask sts, 

rtc hrs alm upd int mask sts and rtc day alm upd int mask sts, clear these 
interrupts by writing 1 to rtc sec alm upd int clr, rtc min alm upd int сіг, 

rtc hrs alm ира int си and rtc дау alm ира int clr. 


Same as above, if changing the same counter, software must wait for current 
changing completion before changing next time. And if changing different counters, 
the changes to four counters are independent, and it doesn't need wait for current 
changing completion before changing next one. 


The chip provides an alarm lock function to enable or disable alarm function. Before 
using alarm, software must write 8'hA5 to rtc almlock upd to enable alarm function. 
To write other data to rtc almlock upd can disable alarm function. The disable or 
enable setting won't be reset during power-on reset. Because this lock function is in 
VDDRTC domain, software also need wait for changing completion interrupt, and the 
related interrupt control bits are rtc spg upd int en, rtc spg ира int mask sts and 
rtc spg upd int си. 


RTC timer also provides the second alarm function, named as auxiliary alarm, which 
has the similar function with alarm except that auxiliary alarm cannot power-up system. 
Auxiliary alarm registers aren't in VDDRTC power domain, so there aren't any 
limitations for software to configure related registers, no response interrupts and no 
need waiting for completion. 


If an auxiliary alarm occurs, auxiliary alarm interrupt is issued. Software can enable 
this interrupt by setting rtc auxalm int en, check status by reading 

rtc auxalm int mask sts, and clear this interrupt by writing 1 to rtc auxalm int clr. 
Auxiliary alarm value can be configured by writing expected value to 

rtc sec auxalm upd, rtc min auxalm upd, rtc hrs auxalm upd and 

rtc day auxalm upd. 


Because ВТС timers are in АТС clock domain, all interrupts can be used to wakeup 
system from deep sleep. Another important function is alarm interrupt can power up 
base band chip from power-down status. 


711 General Purpose Timer 


Base Addr Range Addr Map Description 
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7.11.1 


7.11.2 


7.11.3 


7.11.4 


V0.1 


Base Addr Range Addr Map Description 
0x4005 0000 ~ 0x4005 FFFF AON Timer (64KB) 


0x4022 0000 - 0x4022 FFFF AP TimerO (64KB) 
0x4033 0000 ~ 0x4033 FFFF AP Timer1 (64KB) 
0x4034 0000 ~ 0х4034 FFFF AP Timer2 (64KB) 


Overview 


The module includes three general-purpose asynchronous timers. 


Features 

32-bit decreasing counter 

Support one-time mode and period mode 

Support configurable counting value 

Can be used as wakeup source during deep sleep 

Support single read : no need to double read when reading counter value 


Support multiple load : no need to check busy bit before load tmr 


Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 


Signal Description 
Null 


Function Description 

tmrfull top provides three general-purpose timers. Timer 0/1/2's frequency is 
independent; generally it is 32.768KHz RTC clock, or other clock such as 26MHz. The 
frequency determines its frequency, if it’s 32.768KHz, the precision is 30.5us. If is 
26MHz, the precision is 38.461ns. These three timers can be controlled 
independently. 


Each asynchronous Timers 


Each timer has a 32-bit decreasing counter. This kind of timer provides two operating 
modes: one-time mode and period mode. 
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If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. This interrupt is hold until software 
clears it by writing corresponding clear bit. The counter also stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. Then counter goes back to setting 
value again, and continues to decrease from setting value. The interrupt will hold until 
software clears it by writing corresponding clear bit. 


If trigging clock is RTC clock, these two timers can be used to wake up system during 
deep sleep. 


For RTC clock triggered timer, since the frequency of clk rtc is much slower than that 
of PCLK, there are three issues іп the про version of timer, the solution also list here: 


> Double read to read counter value: in про, counter value belongs to сік rtc 
domain, but it connect to PCLK directly, so when read the counter value, 
metastable state may occur, and the read result is wrong. In r1p0, double read is 
utilized to solve the problem. It read the counter value for two times(double read), 
if the two result is same, no metastable state is occurred, if they are different, 
metastable may be occurred so software should discard the read result and 
double read again until the results is same. So we can see that double read solve 
the problem of metastable at the cost of increasing software complexity. 


Read 
start 
Read counter value 


Y 


Read counter value 


Read finish 


Figure 7-19 Double read flow 


> Solution to double read: In r2p0, а 32bit counter named tmr cnt shdw is used 
to solve this problem. It is in PCLK domain and once the tmr спі value (сік rtc) 
changes; it will also follow the change. Just as its name, it is the shadow of 
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tmr cnt value which reflect the tmr cnt value accurately. Since it is in PCLK, 
metastable state can be avoided. In the case of deep sleep. PCLK is closed, 
tmr cnt shdw also stop following. Once PCLK is open, it quickly updates its 
value in 3 PCLK cycle. Figure 7-20 is the diagram of this solution, Figure 7-21 is 
the waveform of the updating process. 


PCLK domain clk rtc domain 


tmr cnt shdw tmr cnt value 


double sync 


| 


tmr cnt upd 


Figure 7-22 Principle of tmr спі shdw 


«тс %ь| |“ [Г | | 
tmr спе value | 55 54 53 ) 


tmr cnt upd 


PCLK | 


tmr. спе ара syncd 


tmr cnt shdw | 55 | 54 | 53 


Requirement: 
tmr_cnt_value should be stable before the first load(Synthesis at 26M) 


Figure 7-23 waveform of tmr_cnt_shdw (PCLK open) 
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clk rtc 


tmr cnt value | 55 54 53 ) 


tmr cnt ара 


PCLK | РСГК сіове 


tmr cnt пра syncd 


tmr cnt shdw | 55 | 53 ) 


Figure 7-24 waveform of tmr cnt shdw (PCLK close) 


Check busy bit before any load: in про, one bit signal tmr Id reg is used to 
record the load operation. When there is a load, tmr Id reg will toggle (0-21 or 
1->0) which indicate a new load is taken place. However, tmr Іа reg should hold 
this value until the load value is successfully loaded into counter which belongs to 
сік rtc. № not, tmr Id reg will toggle back to original status which forms a narrow 
pulse that cannot be sampled by ск rtc. That is to say, сік rtc will not know а 
new load is happen. То avoid this problem, a busy bit named tmr Id busy is 
provided to indicate that timer is now busy with loading; further loading should not 
happen in this period. So this method confines the software by not allowing 
loading when tmr Id busy, demonstrates that when tmr Id busy is 1, no load is 
permitted. 


PCLK 
apb wr ld 
tmr ld value 
tmr ld reg 
tmr ld busy 
clk rtc 


tmr cnt value 


© 


55 


load forbidden 


00 


55 


V0.1 


Figure 7-25 Check busy bit 


> Solution to check busy bit: In про, 1-bit signal tmr Id reg is used to record the 


load status, if multiple load occurs in a short time, it may miss the status. 
Therefore, a 8-bit signal tmr Id idx in PCLK domain is used here to solve the 
problem. Whenever software write the tmr Іа value, tmr ld idx increase 1 to 
indicate that a new load is taken place. In clk rtc domain, there is also 8-bit signal 
named tmr Id idx shdw rtc, which is the shadow of tmr Id іах in сік rtc domain. 
When a new load happen, tmr Id idx and tmr Id idx shdw are different, then 
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tmr ld idx shdw and tmr cnt value will update а 


PCLK domain clk rtc domain 


tmr ld idx 


tmr ld idx upd 


Sig sync 


- = 


the same time. 


tmr ld idx shdw. rtc 


tmr ld value 


Figure 7-26 Solution of multiple load 


рак, 


tmr cnt value 


PCLK | 


apb wr ld 


tmr ld value ( 0 55 


tmr ld idx upd 


tmr ld idx upd syncd 


clk rtc A A A A A 


tmr_cnt_value | 00 | 55 54 53 | 
Maximum delay is 5 АК rtc 
Figure 7-27 Single load 
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PCLK | 


apb wr ld 


tmr ld value ( 0 | 55 | 66 TI 


tmr ld idx upd 


tmr ld idx upd syncd 


сік rtc Á Á Á Ж А 
tmr cnt value | 00 ( 77 76 75 | 


Last load value(77) is loaded into'tmr cnt value 


Figure 7-28 multiple load 


» Waiting before read counter value: In software, write and then read is 
commonly used to check whether a register is written correctly. However, when 
this method is used in timer, more attention should be paid. Because the load 
need 3 clk rtc to finish, read value before that is illegal. Furthermore, there is no 
signal to indicate load is finish. Software has to count 3 clk rtc by itself or wait 1 
сік rtc after tmr Id busy change to 0. 


PCLK | 


apb wr ld 


tmr ld value ( 0 55 ) 


tmr ld reg 


tmr ld busy 


clk rtc 


tmr cnt value ( O0(old value) 55(new value) ) 


Figure 7-29 Wait 3 cycle to get new value 


» Solution to Waiting: The solution is based on the knowledge that before load is 
done, we can use tmr ld value for read, and after load is done we can use 
tmr. cnt shdw. То determine when the load is done, we sync 
tmr 1а idx shdw rtc back to PCLK domain, and the synced signal is 
tmr ld idx shdw рек. If tmr Іа idx shdw рек is equal to tmr Id idx, current 
load is done (tmr. loading = 0). This method works in the case of PCLK closed or 
auto-gated. After PCLK is open again, tmr Id idx shdw pclk can quickly sample 
the tmr Id idx shdw rtc and tmr loading is updated. This only needs three 
PCLK. Usually software read happens after that period of time, so the read result 
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is accurate. In Figure 7-30, the signal synchronization circuit using shadow 
mechanism circuit is not showed for simplicity. 


tmr loading 


tmr cnt shdw м 


"0 


--» tmr cnt read 


tmr ld value 


Figure 7-31 Solution to wait certain time 


PCLK domain | clk rtc domain 

| 
пи ја ах hw gea С 2 | 
| 
| 
tmr loading а | 
<< |= | 
m EN | 
| 
| 
| 

tmr ld idx | > — —» tmr ld idx shdw. тіс 
| 
| 
| 

tmr ld value | > са tmr cnt value 

| 
| 


Figure 7-32 -Waveform of tmr. loading 


7115 Control Registers 


Memory map 
ARM base address: 


Тітего: 


Offset "o 
Description 
Address 


0x0000 TIMERO LOAD TimerO load value 
0x0004 TIMERO VALUE TimerO counter value 
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Offset 
Address 


0x0008 TIMERO CTL TimerO control registers(add tmr new) 


Description 


0x000C TIMERO INT Титего interrupt 
0x0010 TIMERO CNT RD TimerO counter value for read(new added) 


Тітегі: 


Offset 
Address 


Timer2: 


Offset ne 
Description 
Address 


0x0040 TIMER2 LOAD Timer2 load value 


Description 


0x0044 TIMER2 VALUE Timer2 counter value(add tmr new) 
0x0048 ТІМЕН2 СТІ Timer2 control registers 
0x004C TIMER2 INT Timer2 interrupt(add tmr new) 


Register Descriptions 


7.11.5.1.1 TIMERO LOAD 
Description: TimerO load value 
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0x0000 TimerO load value (Reset 0x0000 0000) TIMERO LOAD 


О Е БЕЗ 


timerO load 


Type 


ПЕ В ERN ИЕ А ЕЙЕЛ 


timerO load 


Type 


timerO load ШІСІ :0] 3270 TimerO load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In periodic mode, this value is 
each counting start number. 


7.11.5.1.2 TIMERO VALUE 
Description: TimerO counter value 
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0x0004 TimerO counter value (Reset 0x0000 0000) TIMERO VALUE 


ЦИА Е Е EN QR REIR 


timerO value 


Type 


ЕИ ЕЕЕ ОООО ИЕ АЕ 


timerO value 


Type 


timerO value ИС :0] 3210 Тітег0 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


7.11.5.1.3 TIMERO CTL (add tmr new) 
Description: TimerO control registers 
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0x0008 TimerO control register (Reset 0x0000 0000) TIMERO CTL 


ЖЕДЕЛ БЕН Л ЫЕ ЕЛ КИЕЗ ЕТНА а 


Reserved 


Type 


ЖЕЗ АЕ ЕЕ BB MG ESI ERIGI SR UTEM 


Time | timer | timer 
Reserved 0 ru 0m Reserved 
n ode 


| туре | 


Reserved 


ітег0 new TimerO version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timerO пем/- 1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timerO new-1. 


timerO run TimerO open bit 


0: timer stops 


1: timer runs 


timerO mode TimerO mode select 
0: one-time mode 


1: period mode 


Reserved 
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7.11.5.1.4 TIMERO INT 


Description: Timer interrupt 


0х000С Титего interrupt (Reset 0х0000 0000) TIMERO INT 


Е Е ЕБ КА ЕЛ ЕЛ 


Reserved 


Type 


НЕЗ ЕЕЕ Бе БЕРЕ E Ей 


ts E 
"о | мој по | по | пи | 


[31:5] RO Reserved 

timerO Id busy | [4] RO TimerO load busy status 
0: Timer is ready for new 
loading 
1: Last loading is not completed 
Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 
This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 

timerO іпі си [3] WO Тітего Interrupt clear 
Write 1 to this bit to clear 
interrupt 
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ко Ле 


timerO int mas TimerO interrupt masked status 
k sts 


timerO int raw Тітег0 interrupt raw status 
_ 515 


timerO int en Тітег0 interrupt enable 


7.11.5.1.5 TIMERO CNT RD (New added) 


Description: TimerO counter value for read 
0x0010 TimerO counter value for read(Reset 0x0000 0000) TIMERO CNT RD 


DE ESSE EE ES ESSET E ПРАВА АРА ЕС 


timerO cnt rd 


Type 


ШОБ ЕЛЕК RR UR ER S Foe А 


timerO cnt rd 


timerO cnt rd тө» |e :0] 32'h0 TimerO counter value for read. 
Only valid when tmr new = 1. If 
tmr new = 0, don't read this 
register. 
This read-only register indicates 
current counter value. 
The advantage of this register is 
software can read the counter 
value immediately after load, 
without waiting for the load 
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meme [wm [т [mueve [nece БЕНЕН 


done. Also, software just needs 
to read once instead of double 
read. 


7.11.5.1.6 TIMER1 LOAD 


Description: Тітегі load value 
RE E E n НЕ ДА E E ENS S EIN БЛЕЗ 
"| 2, SU 


ч 


ПЕ Е ЕСЕ Ге НС 


їтегі load 


Туре RW 


ітегі load [31:0] RW 3270 Timer1 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


7.11.5.1.7 TIMER1 VALUE 
Description: Timer1 counter value 
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0x0024 Timer1 counter value (Reset 0x0000 0000) TIMER1 VALUE 


Db ИЕ БА RR S ЕН RR 


timer value 


Type 


ЕИ ЕЕЕ АЕ Е ЕЛЕЛЕДЕЛЕЛЕЗ ДЕНЕ 


timer value 


Type 


ітегі value ШІ :0] 3210 Timer1 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


7.11.5.1.8 TIMER1 CTL(add tmr new) 
Description: Timer1 control registers 
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0x0028 Timer1 control register (Reset 0x0000 0000) TIMER1 CTL 


ВЕ Б БЕ Е У оо 


Reserved 


Type 


SS a SUUS OP RS UNI NA M ESI ERIT СЕ 


Time 
Time | Time 
Reserved rir Reserved 
un 


Reserved 


Тие new Timer1 version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timer1_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timer1_new=1. 


ітегі run Timer1 open bit 
0: timer stops 


1: timer runs 


timer1 mode Тітегі mode select 
0: one-time mode 


1: period mode 


Reserved 
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7.11.5.1.9 


Description: 


0x002C 


Type 


TIMER1 INT 


Timer1 interrupt 


Timer1 interrupt (Reset 0x0000 0000) 


Reserved 


ДЕЛЕ ДЕЗЕ А ШЕЕ S ВЕС RR 


SC7731C Device Specification 


TIMER1 INT 


к л 


[31:5] 


2710 


Reserved 


timeri ld busy 


[4] 


RO 


Tho 


Timer1 load busy status 


0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after а new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


timer1_int_clr 


[3] 


WO 


Timer1 Interrupt clear 


Write 1 to this bit to clear 


V0.1 
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meme [on С јавија 


interrupt 


тел int mas Timer1 interrupt masked status 
k sts 


йтегі int raw Timer1 interrupt raw status 
_ 515 


тел int en Timer1 interrupt enable 


7.11.5.1.10 TIMER1 CNT RD(New added) 


Description: Тітегі counter value for read 
ПЕ S S s ES ERE EE EN 
"| mem S S 


Type 


А ЕЧ ЕИ MOTO GHI AGB SH SH IRR ЕСЕ 


timer cnt rd 


Type 


timer1 cnt га [31:0] во | 320 Same as timerO cnt га 


7.11.5.1.11 TIMER2 LOAD 
Description: Timer2 load value 
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0x0020 Timer2 load value (Reset 0x0000 0000) TIMER2 LOAD 


ШЕ IESUS БА ER So ES ЕСЕ СЛ OR RENI 


Timer2 load 


Type 


ER EE EO EE ER РЕ ВСЕ 


Timer2 load 


Type 


Timer2 load ШІСІ :0] 3270 Timer2 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


7.11.5.1.12 TIMER2 VALUE 
Description: Timer2 counter value 
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0x0024 Timer2 counter value (Reset 0x0000 0000) TIMER2 VALUE 


Der ЕЕ ВЕ ВЕН ЕВ a) REIR 


timer2 value 


Type 


АКТ ЕЛЕЗЕЛ БА РЕ А ЕЙЕЛ 


Тітег2 уаше 


Туре 


timer2 value ШІСІ :0] 3210 Timer2 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


7.11.5.1.13 TIMER2 CTL(add tmr new) 
Description: Timer2 control registers 
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0x0028 Timer2 control register (Reset 0x0000 0000) TIMER2 CTL 


Cae ДЕЗЕ ESI ESI EIS КИЕЗ ооа 


Reserved 


Type 


ПЕПЕЛА Е M ЕСЕЈ 


Time 
Time | Time 
Reserved 2 г Reserved 
un 


Reserved 


Timer2 new Timer2 version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timer2_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timer2 new-1. 


Timer2 run Timer2 open bit 
0: timer stops 


1: timer runs 


Timer2 mode Timer2 mode select 
0: one-time mode 


1: period mode 


Reserved 
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7.11.5.1.14 TIMER2 INT 


Description: Timer2 interrupt 


0х002С Тітег2 interrupt (Reset 0х0000 0000) ТІМЕН2 ІМТ 


ES ERIS ERES ESI ES RE ES IE РО РАИ ЕТ 


Reserved 


Type 


[E ЕДЕ S od ES RR EEG RES REI ЕДТ 


[31:5] RO 27'h0 Reserved 

Timer2 Id bus | [4] RO тро Timer2 load busy status 

y 0: Timer is ready for new 
loading 
1: Last loading is not completed 
Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 
This bit is set after a new 
loading, and lasts two or three 
counting clock cycles. 


Timer2 int clr [3] WO тро Timer2 Interrupt clear 
Write 2 to this bit to clear 
interrupt 
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CICNCHENICONENCITTIOT NN 


Timer2 int ma Timer2 interrupt masked status 
Sk sts 


Timer2 int raw Timer2 interrupt raw status 
_ 515 


Timer2 int en Timer2 interrupt enable 


7.11.5.1.15 TIMER2 CNT RD(New added) 


Description: Timer2 counter value for read 
ИЕЛ ДЕЧ en sepes pe e pene o qn es 
ГІЛ не 


Туре 


ЕШ И И И ERST a ПЕ С 


Timer2 cnt rd 


Timer2 cnt га | [31:0] во | 3270 Same as timerO cnt га 


7.11.6 Application Notes 


RTC Clock Trigged Timers 


When software uses RTC clock trigged timer, it should set tmr. eb bit and tmr rtc eb 
bit in global control register. 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 370 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КОЗ SPREADTRUM SC7731C Device Specification 


Before opening timerO run or timerl run, software should configure all control 
registers — timerO load or timeri load, її его mode or timer1. mode, timerO int en 
or тел int en, timerO new or їтегі new. 

Then timerO run or тел run is set to 1 to open corresponding timer. 

After receiving interrupt issued by a timer, software can check interrupt status by 
reading timerO int mask sts or тел int mask sts, and can clear interrupt by 
writing 1 to timerO int сіг or тел int сіг. 


When software completes using RTC clock trigged timer, it should disable timerO run 
ог тел run firstly, then it disable tmr rtc eb and tmr eb in global control registers. 


Its IMPORTANT that there аге 3-5 RTC clock cycles delay from setting timerO load 
or тел load to counter setting success, if М is configured in timerO load or 
ітегі load, real counting number is N+3 or N+4 or N+5. 


When timer0_new or timer1 new = 0, software must check timerO Id busy ог 
тел ld busy before loading. 


When timerO new ог timer1 new =1, software need not check timerO Id busy or 
ійтегі ld busy. Loading is permitted at any time. Furthermore, software Must пої 
check timerO Id busy or timeri ld busy.Since timerO Id busy or ітегі Id busy 
cannot be used when timerO new or timer1 new -1.timerO ld busy ог 
ітегі Id busy may stay at 1 all the time. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued, and counter is reloaded by setting 
value, and then counter continues to decrease from setting value. 


7.11.7 Implementations 
Logic in.clk rtc domain should be synthesized at least 26M. 
when tmr. cnt value change, it will be sampled to tmr спі shdw after 3 PCLK. So 
tmr cnt value must be stable before that. For safety, we require that all logic in clk rtc 
domain should be synthesized at 26M. 
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7.11.8 


Future Improvements 


If the timer is RTC clock triggered, and tmr_new=0, there are 3-5 RTC clock 
cycles delay from setting timerO load or тел load to counter setting success 
because of different clock domains and usage of feedback. In current design, 
when PCLK is closed, timerO cnt rd and timer1 cnt rd is not accurate. That is 
because the counter for waiting З сік rtc is stopped when PCLK is closed. So the 
design cannot count how much time is used. 


The tmr Id idx only have 8 bits, can be longer to бе more robust for high speed 
system. 


7.12 Watchdog Timer 


Base Addr Range Addr Map Description 


7.12.1 


7.12.2 


7.12.3 


V0.1 


0x4029 0000 ~ 0х4029 FFFF AP WDG (64K) 
0x4032 0000 ~ 0x4032 FFFF САТ? WDG (64K) 


Overview 


Watchdog timer is a 32-bit decreasing timer with RTC-clock trigged, and this timer can be 
used to issue system reset. 


Features 

е БНІС-сіоск trigged 

е  32-bit decreasing timer 

• Support 32-bit timer value loading 

• Support reset mode for watchdog function 

• Support interrupt mode for debug function and timer function 

• Support combined mode: first generate interrupt, and then generate reset. 

• Support single read : no need to double read when reading counter value 

• Support multiple load : no need to check busy bit before load tmr 

• Support read counter value immediately after loading tmr: once tmr is loaded, the 


counter value is updated immediately 


Function Description 
After hardware reset, watchdog timer is З2ҺЕҒЕҒ FFFF. 
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7.12.4 


V0.1 


And after enabled, watchdog timer decreases from the reset value or from 
software-loading value. 


The counting step is one ВТС clock cycle. 


For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then system 
reboots, and watchdog timer comes back to 32'hFFFF FFFF, and all controlled registers 
and status also come back to reset value, except interrupt raw status. Interrupt raw status 
can be used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 


For combined mode, it can be considered as the combination of reset mode and interrupt 
mode. Interrupt will be generated first if software doesn't feed wdg. Then software should 
stop wdg so that wdg reset is not generated. If software cannot response to this interrupt, 
then wdg reset will be generated finally when wdg cnt decease to 0 which reboots the 
entire system. 


After enabled, watchdog timer can be loaded at any time, and software should guarantee 
the timer is loaded before it decreases to 0. 


Reset mode is used as normal watchdog function. And interrupt mode is used as debug 
mode or as a generic periodic timer. 


Control Registers 


Memory map 


Offset 
Description 
Address 
0x0000 WDG LOAD LOW Low 16 bit of | Low 16 bit of watchdog load value | | load value 
0x0004 WDG_LOAD_HIGH High16 bit of watchdog load value 


0x0008 WDG_CTRL Watchdog control(add wdg new 
wdg rst en) 


0x000C WDG INT CLR Watchdog interrupt clear(add wdg rst clr) 


0x0010 WDG INT RAW Watchdog interrupt raw status(add 
wdg rst raw) 
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Offset У 

Description 
Address 
0x0014 WDG INT MASK Watchdog interrupt masked status 
0x0018 WDG СМТ LOW Low 16 bit of watchdog counter value 
0x001C WDG СМТ HIGH High16 bit of watchdog counter value 
0x0020 WDG LOCK Watchdog lock 


0x0024 WDG CNT RD LOW Low 16 bit of watchdog counter value for 
read(new added) 

0x0028 WDG СМТ RD HIGH High 16 bit of watchdog counter value for 
read(new added) 

0x002C WDG IRQVALUE LOW | Low 16 bit of watchdog irq value(new 
added) 

0x0030 WDG IRQVALUE HIGH | High 16 bit of watchdog irq value(new 
added) 


Register Descriptions 


7.12.4.1.1 WDG LOAD LOW 


Description: Low 16 bit of watchdog load value 
0x0000 Low 16 bit of watchdog load value (Reset 0x0000 FFFF) WDG LOAD LOW 
LEGES TEE EE Es ES nest ЕП 


Reserved 


Type 


ЖЕЕ УЕ SS SHUT БЕТ В 


wdg load low 


Type 


[31:16] 16'h0 Reserved 
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wdg load low [15:0] RW 16“ ПЕЕЕЕ мад load low: low 16 bit of 
watchdog timer load value. 
М/ад load high: high 16 bit of 
watchdog timer load value. 
wdg load low and 
wdg load high are used 
together. 
Software should write 
wdg load high firstly, and then 
write wdg load low, because 
writing wdg load low can trig 
loading both wdg load low and 
мад load high to watchdog 
counter, and writing 
wdg load high cannot trig this 
event. So software must 
guarantee wdg load high is 
ready when writing 
wdg load low. 
In reset mode, software should 
load new value before timer 
decrease to 0. 
In interrupt mode, this value is 
counting start number. 
The default value is about 8 
seconds. 


7.12.41.2 МОӘ LOAD HIGH 


Description: High 16 bit of watchdog load value 
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0x0004 High 16 bit of watchdog load value (Reset 0x0000 0003) WDG LOAD HIGH 


BR IESUS ESSI ЕЛЕН оа 


Reserved 


Type 


А ЕБ КЕД ЕЛЕ ЕЕ АД ЕЕЕ ЕИ А 


wdg load high 


Type 


[31:16] 16'h0 Reserved 


wdg load high | [15:0] 16'h0003 See wdg load low description 


7.12.4.1.3 WDG CTRL (add wdg new wdg rst en) 


Description: Watchdog control 
Watchdog control (Reset 0x0000 0000) WDG CTRL 
ПЕ БЫ ш И БЕ ele 
C 


Type 


“ыы нен ннн рер 


| туре | 
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Reserved 


мад rst en Watchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 


In reset mode and combined 
mode, this bit should be 1 


wdg new Watchdog version 


0: watchdog use old behavior, 
this is for backward 
compatibility. 

1: watchdog uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


Watchdog counter open: 
0: counter stops. 


1: counter runs. 


wdg irq en Watchdog interrupt enable bit 


0: interrupt is disabled 
1: interrupt is enabled 


In interrupt mode and combined 
mode, this bit should be 1 


7.12.41.4 WDG INT CLR(add мад rst сіг) 


Description: Watchdog interrupt clear 
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0х000С Watchdog interrupt clear (Reset 0x0000 0000) WDG INT CLR 


ИЕЛЕН RUE 


Reserved 


Type 


ESEIEIEIEIEICIEREREAERERERERERERER 


| туре | 


Reserved 


мада rst clr Watchdog reset clear 
Write 1 to this bit to clear reset 


Read this bit always get 0. 


Reserved 


wdg int clr Watchdog interrupt clear 


Write 1 to this bit to clear 
interrupt 


Read this bit always get 0. 


7.12.4.1.5 М/рО INT. RAW(add мад rst raw) 


Description: Watchdog interrupt raw status 
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0x0010 Watchdog interrupt raw status (Reset 0x0000 0000) WDG INT RAW 


Bn SEE) ЕЕ Л И ЕЛ КАЕН о 


Reserved 


Type 


ИС ССС С ССС СС ССС СКС 


| туре | 


Reserved 


wdg ld busy Watchdog load busy status 


0: Watchdog is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
ВТС clock cycles, about 60us - 
92us. 


wdg rst raw Watchdog reset raw status. 


Watch dog reset cannot clear 
this raw status, so it can be 
used to judge if or not system 
rebooting comes from watchdog 
reset. Write wdg rst clr can 
clear this raw status. 


Reserved 


wdg int raw Watchdog interrupt raw status. 
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Watch dog reset cannot clear 
this raw status. Write 

wdg int clr can clear this raw 
status. 


7.12.41.6 МОӘ INT MASK 


Description: Watchdog interrupt mask status 
0x0014 Watchdog interrupt mask status (Reset 0x0000 0000) WDG INT MASK 


ЖЕЛЕ ЕЛЕ ИСА ЖЕЛЕ ЕЕ Е ЕРАЗ 


Reserved 


Type 


ЕЕЕ 


[31:1] RO 3110 Reserved 
wdg int mask | [0] RO тро Watchdog interrupt masked 
status 


7.12.4.1.7  МОС СМТ LOW 


Description: Low 16 bit of watchdog counter value 
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0x0018 Low 16 bit of watchdog counter value (Reset 0x0000 FFFF) WDG CNT LOW 


cen Е ee СЕО EEG 


Reserved 


Type 


ПЕ ВЕ ES А P MSIE UG 


wdg cnt low 


Type 


LXESESENESESEZSNEAESENEXENXESETRSES 
Field Name Ne Ег Reset Value Description 


[31:16] 16'h0 Reserved 


wdg cnt low [15:0] 16'hFFFF wdg cnt low: Low 16 bit of 
watchdog timer counter value. 
wdg спі high: High 16 bit of 
watchdog timer counter value. 


wdg cnt low and wdg cnt high 
are used together. 


This read-only register indicates 
current counter value. 


It's not recommended to read 
this register in normal usage. 


Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


7.12.4.1.8  мра СМТ HIGH 


Description: High 16 bit of watchdog counter value 
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0x001C High 16bit of watchdog counter value (Reset 0x0000 FFFF) WDG CNT HIGH 


BER SEE) Ss Е ЕР ES 


Reserved 


Type 


А Е КЕЛ КЛЕЙ К АКЧЕ ЕТЕ ҮЧ ЕЙ 


мад cnt high 


Type 


ЕСЕ Е Е А ПЕ НС РЕМ ЕС 
Неја Мате ara _ Reset Value Description 


[31:16] 16'h0 Reserved 


wdg cnt high [15:0] 16'hFFFF See wdg cnt low description. 


7.12.41.9 — WDG LOCK 


Description: Watchdog lock control 
[E ees pepe ү, 
| 


Туре 


ЖА ЕЛ ЕЛ АНА IG ПАРЕ 


wdg lock 


[31:16] 16'h0 Reserved 
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wdg lock [15:0] RW 16'h0 Watchdog lock control 
Write 16'hE551 to this register 
to unlock watchdog. 
Write other value to this register 
to lock watchdog 
If reading this register, bit-0 is 
lock status, and other bits are 
reserved. 
If watchdog is locked, all control 
registers cannot be written by 
software. 


7.12.4.1.10 WDG CNT RD LOW (new added) 


Description: Low 16 bit of watchdog counter value for read 


Low 16 bit of watchdog counter value for read(Reset 
0x0024 WDG CNT RD LOW 
0x0000 FFFF) 


Б АЕЛЕЛЕ EST GR ESTEE АДЕЛ ЕЛЕДЕ 


Reserved 


Type 


АЕ ЕЕ КЛЕЯ ЕЗЕТ СЈО ЕЛЕ 


wdg cnt rd low 


[ЧЕЙ цр а Ра ја | 


[31:16] 1610 Reserved 


wdg cnt rd Іо | [15:0] 16'hFFFF wdg cnt rd low: Low 16 bit of 
му watchdog timer counter value 
for read. 
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wdg cnt rd high: High 16 bit of 
watchdog timer counter value 
for read. 

wdg cnt rd low and 

wdg cnt rd high are used 
together. 

This read-only register indicates 
current counter value. 

Read once can get watchdog 
counter value. No need to 
double read this reg. 

Refer to timer's 
TIMERO CNT RD or 
ТІМЕВІ СМТ RD 


7.12.4.1.11 WDG CNT RD HIGH (new added) 


Description: High 16 bit of watchdog counter value for read 


High 16bit of watchdog counter value for read (Reset 
0x0028 WDG CNT RD HIGH 
0x0000 FFFF) 


аа 


Reserved 


Type 


wdg cnt rd high 


ДЕЛЕ СЧЕТ и ЕВ 


een: КЕШ ШЕЕ ЕЗШЕ КЕЛ ЕЗ 
Неја Мате = Reset Value Description 


[31:16] 16'h0 Reserved 
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wdg cnt rd hig | [15:0] NE 16'hFFFF Refer to. мад cnt rd low 
h 


7.12.4.1.12  МОС IRQVALUE LOW (new added) 


Description: Low 16 bit of watchdog irq value 


WDG IRQVALUE LO 
0х002С Low 16 БИ of watchdog irq value (Reset 0х0000 0000) 


ICREIEIEIEIEXCICIEIERERERECIETENEREI 


Reserved 


Type 


А 5: Б  ЕЛЕЗЕИЕЛЕТТЛЕШЕЗЕЙ 


wdg irqvalue low 


[31:16] 16'h0 Reserved 


wdg irqvalue | | [15:0] 16'h0000 wdg irqvalue low: Low 16 bit 
ом of watchdog irqvalue. 


wdg irqvalue high: High 16 bit 
of watchdog irqvalue. 

wdg irqvalue low and wdg_ 
irqvalue high аге used 
together. 


It's useful in interrupt mode and 
combined mode. When 

wdg. cnt equal watchdog 
irqvalue, an interrupt is 
generated. 
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Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds, 
which means reset will occur 
after irq is 1 for 6 seconds. 


7.12.41.13 WDG IRQVALUE НІСН(пем added) 


Description: High 16 bit of watchdog irq value 


WDG IRQVALUE HIG 
0x0030 High 16 bit of watchdog irq value (Reset 0x0000 0003) 


ICREIEIEJEIEJEIEJEIENEREREIEIEIEREI 


Reserved 


ЕЕЕ ЕЕ В 


wdg irqvalue high 


[31:16] 16'h0 Reserved 


wdg irqvalue h | [15:0] 16'h0003 wdg irqvalue low: Low 16 bit 
igh of watchdog irqvalue. 
wdg irqvalue high: High 16 bit 
of watchdog irqvalue. 
wdg irqvalue low апа wdg . 
irqvalue high аге used 
together, which means reset will 
occur after irq is 1 for 6 
seconds. 
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It's useful in interrupt mode and 
combined mode. When 

мад cnt equal watchdog 
irqvalue, an interrupt is 
generated. 

Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds. 


7.12.5 Application Notes 


When software uses watchdog, it should set wdg eb bit and мад rtc ер bit in global 
control register, and also should guarantee arch rtc eb is set. 


Before configuring watchdog, software should write 16'hE551 to wdg lock to unlock 
watchdog. 

Then Software configures all control registers — wdg load low, wdg load high, 

мад irqvalue low, wdg irqvalue high, wdg mode and wdg. new. 

IMPORTANT: мада load high should always be configured before writing wdg load low. 


Then wdg run is set to 1 to open counter. 


Reset mode is used as normal watchdog function. After enabled, watchdog timer can be 
loaded at any time, and software should guarantee the timer is reloaded before it 
decreases to 0. 


Whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32'hFFFF ЕЕЕЕ, and all controlled registers and status 
also come back to reset value, except interrupt raw status. Interrupt raw status can be 
used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 

After receiving interrupt, software can check interrupt status by reading мад int mask, 
and can clear interrupt by writing 1 to wdg int clr. 


Interrupt mode is used as debug mode or as a generic periodic timer. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be 
generated first if software doesn't feed wdg. Then software should stop wdg so that wdg 
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reset is not generated. If software cannot response to this interrupt, then wdg reset will be 
generated finally when wdg cnt decease to 0 which reboots the entire system. 


When software completes using watchdog, it should disable wdg run firstly, then it disable 
wdg rtc eb and wdg eb in global control registers. 


It's IMPORTANT that only writing wdg load high cannot reload watchdog. Both 
мад load low апа мад load high should be written if watchdog need reloaded. And 
software must write wdg load high firstly, then write wdg load low. 


Another IMPORTANT thing is that there are 3-5 АТС clock cycles delay from setting 
wdg load low to counter setting success because of different clock domains, just as timer 
does. 


It's not recommended to read counter value in normal usage, just as timer does. 


7.13 AHB Control Register 


Base Addr Range Addr Map Description 


0х2000 0000 ~ 0x20DF FFFF AHB Control Register 


Base address: 0х20000000, 0х00001 000, 0x00002000 


СТЕ ume С 
эш Сто | 
эш И ро 


СТ СИ И 
эи Со СИ И 
шое” Со З И 
paw [тти [ 
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е шо. 
0х100С AP SYS FORCE SLEEP . 
CFG SET 
0x200C АР SYS FORCE SLEEP . 
CFG CLR 
0x0010 AP SYS AUTO SLEEP C | AP SYS AUTO SLEEP СЕС 
FG 


0x1010 AP SYS AUTO SLEEP C 
FG SET 

0x2010 AP SYS AUTO SLEEP C 
FG CLR 
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бою јин | 
pam ЕСО | 
ом СЕ | 
bum ememaexan р 


0x302C АР МТХ 50 PRIO2 АР MTX 50 РВІО2 


0х3030 АР MAIN. МТХ HPROT С | АР МАІМ MTX HPROT СЕС 
Ба 


0х3048 СА? СО AUTO FORCE S | СА? СО AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 

0x304C CA7 C1 AUTO FORCE S | CA7 C1 AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 

0x3050 CA7 C2 AUTO FORCE S | CA7 C2 AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 
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0x3054 CA7 C3 AUTO FORCE S | CA7 C3 AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 


0x3058 AP QOS CFG AP QOS CFG 
ОХЗОЕС CHIP. ID CHIP. ID 


AHB EB 


Два Га Гоа Га Ге Га Ге Га Га Га Га |» Го Га Го e 


$ 8 
C. 
reserved _ » EC 
È 


SPI 
EM | SDI | SDI | SDI НА 
МЕ Р "i ^d ја 
> ys y К: = 4 ad 
OC 
з EE ЕЕ Е С = 
Type | ви | | ви | | ви | | ви | | ви | | ви | | ви | | ви | | ви | | ви | | ви | 


| ви | 
бие | se [se | ве [se [sc | se | se [se | ве | ве [se [se [ss | ве | se se] 


АНВ_ЕВ 


Неја Мате Туре беі/ Reset Description 
Clear Value 


LVDS EB = ИИ Enable. Active High; 
0 : Disable LVDS; 
1:Enable LVDS; 


ZIPDEC EB [21] RW S/C 0x0 ZIP Decoder Enable. Active High; 
0 : Disable ZIP Decoder; 
1:Enable ZIP Decoder; 

ZIPENC EB [20] RW S/C 0x0 ZIP Encoder Enable. Active High; 
0 : Disable ZIP Encoder; 
1:Enable ZIP Encoder; 
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Ко 
ШЕ 
Шеми: 
ай 
E 


= 


МАМОС ECC Enable. Active High; 
0 : Disable NANDC ECC; 
1:Enable NANDC ЕСС; 


NANDC 2X Clock Enable. Active High; 
0 : Disable NANDC 2X Clock; 
1: Enable NANDC 2X Clock; 


NANDC 1X Clock Enable. Active High; 
0 : Disable NANDC 1X Clock; 
1: Enable NANDC 1X Clock; 


AHB BUSMON? Enable. Active High; 
0 : Disable BUSMONe? Controller; 
1:Enable BUSMON? Controller; 


AHB BUSMON!1 Enable. Active High; 
0 : Disable BUSMON1 Controller; 
1:Enable BUSMON1 Controller; 


AHB BUSMONO Enable. Active High; 
0 : Disable BUSMONO Controller; 
1:Enable BUSMONOController; 


AP Spinlock Enable. Active High; 
0: Disable Spinlock Controller; 
1:Enable Spinlock Controller; 


GPS Enable. Active High; 
0 : Disable GPS Controller; 
1: Enable -GPS Controller; 


EMMC Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


SDIO2 Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


50101 Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


SDIOO Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


DRM Enable. Active High; 
0 : Disable DRM Controller; 
1:Enable DRM Controller; 


NFC Enable. Active High; 
0 : Disable NFC Controller; 
1:Enable NFC Controller; 


DMA Enable. Active High; 
0 : Disable DMA Controller; 
1:Enable DMA Controller; 


USB Enable. Active High; 
0 : Disable USB Controller; 
1 : Enable USB Controller; 


20 D 20 D 20 D 20 D 20 D 20 D 20 


2 
= 


2 
= 


МЕС ЕВ 
ОМА ЕВ 
Ш 
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GSP(Graphic Signal Processor) 
Enable. Active High; 


0 : Disable GSP Controller; 
1 : Enable GSP Controller; 


DISPC1 EB DISPC1 Enable. Active High; 
0 : Disable DISPC1 Controller; 
1 : Enable DISPC1 Controller; 


DISPCO EB DISPCO Enable. Active High; 
0 : Disable DISPCO Controller; 
1 : Enable DISPCO Controller; 


MIPI DSI Enable. Active High; 
0 : Disable MIPI DSI Controller; 
1: Enable MIPI DSI Controller; 


AHB RST 


0x00000004 AHB RST (0x02000000) AHB RST 
0x00001004 AHB RST SET AHB RST SET 


0x00002004 AHB RST CLR AHB RST CLR 


ен и ЕЕЕ ЕЕ Е ЕЕ LT а RR 


Б Е 


EX — сс ooo 


EXE 
= 


AHB_RST 
Field Name Type Set/ Reset Description 
Clear Value 
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LVDS SOFT RS 
T 


ZIP МТХ SOFT . 
RST 


ZIPDEC SOFT . 
RST 


ZIPENC SOFT _ 
RST 


reserved 


ED DC SOFT R 


BUSMON2 SOF 
T RST 


BUSMON1 SOF 
T RST 


BUSMONO SOF 
T RST 


SPINLOCK SOF 
T RST 


ELE SOFT R 


DRM SOFT RST 


V0.1 


= LVDS Soft Reset. Active High; 
0: Keep LVDS in normal mode; 


1: Reset LVDS; 


0x0 ZIP matrix Soft Reset. Active High; 
0 : Keep ZIP matrix in normal mode; 
1 : Reset ZIP matrix ; 


0х0 ZIP Decoder Soft Reset. Active High; 
0 : KeepZIP Decoder in normal mode; 
1 : Reset ZIP Decoder ; 


0х0 ZIP Encoder Soft Reset. Active High; 
0 : Keep ZIP Encoder in normal mode; 
1 : Reset ZIP Encoder ; 


МАМОС Soft Reset. Active High; 

0: Keep NANDC in normal mode; 

1 : Reset NANDC ; 

0х0 AHB BUSMON? Soft Reset. Active 
High; 

0: Keep ВУЗМОМ2 in normal mode; 
1 : Reset BUSMON2 ; 


0х0 AHB BUSMON1 Soft Reset. Active 
High; 
0:Keep ВИЗМОМ in normal mode; 
1 : Reset BUSMON1; 


[24] 


[23] 


[22] 


0х0 АНВ BUSMONO Soft Reset. Active 
High; 
0:Keep BUSMONO in normal mode; 
1 : Reset BUSMONO ; 


0х0 AP Spinlock Soft Reset. Active High; 
0:Keep Spinlock in normal mode; 
1 : Reset Spinlock ; 


[16] 


0х0 GPS Soft Reset. Active High; 
0:Keep GPS іп normal mode; 
1: Reset GPS; 

0x0 EMMC Soft Reset. Active High; 
0 : Keep EMMC іп normal mode; 
1 : Reset EMMC ; 


0x0 SDIO2 Soft Reset. Active High; 
0 : Keep SDIO2 in normal mode; 
1 : Reset SDIO2; 
0x0 SDIO1 Soft Reset. Active High; 
0 : Keep SDIO1 in normal mode; 
1 : Reset SDIO1; 
50100 Soft Reset. Active High; 


0 : Keep SDIOO in normal mode; 
1 : Reset 50100; 


DRM Soft Reset. Active High; 


(11) 
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0:Keep DRM in normal mode; 


NFC SOFT RST RW S/C 0х0 МЕС Soft Reset. Active High; 
0:Keep МЕС іп normal mode; 
1 : Reset МЕС; 
RW S/C 0x0 


DMA SOFT RST DMA Soft Reset. Active High; 
0:Keep DMA in normal mode; 
1: Reset ОМА; 


RW USB PHY Soft Reset. Active High; 
0:Keep USB PHY in normal mode; 
1 : Reset USB PHY; 


USB UTMI Soft Reset. Active High; 
0:Keep USB ОТМ іп normal mode; 
1 : Reset USB UTMI; 


USB SOFT RST USB Soft Reset. Active High; 
0 : Keep USB in normal mode; 
1 : Reset USB; 


DISP MTX SOF DISP Matrix Soft Reset. Active High; 
T RS 0 : Keep DISP Matrix іп normal mode; 
1 : Reset DISP Matrix; 


GSP SOFT RST GSP Soft Reset. Active High; 
0 : Keep GSP іп normal mode; 
1 : Reset GSP; 


DISPC1 SOFT R DISPC1 Soft Reset. Active High; 
ST 0:Keep DISPC1 in normal mode; 
1 : Reset DISPC1; 


DISPCO SOFT Н DISPCO Soft Reset. Active High; 
ST 0 : Keep DISPCO in normal mode; 
1 : Reset DISPCO; 


DSI SOFT RST MIPI DSI Soft Reset. Active High; 
0: Keep МІРІ DSI in normal mode; 
1 : Reset MIPI DSI; 


CA7 RST SET 


Cm Ги ој» [5 T [s [25 |“ 5 [2 Ге [ж [лә [| [ v [15] 


USB PHY SOFT 
_RST 


USB_UTMI_SOF 
T_RST 


к | 


a 


reserved 


Set/CIr S/C 


Pa eae eee eae 
[Reset | о | о | о | о | о | o [ооо | о | о|о|о | о | o{o| 
ШИ БЕ ЛЕЛЕ ПАН ВЕС ПЕ ВЕ ЕПС 


rs | СА | СА | СА СА7 ETM SOFT RST CA7 DBG SOFT RST CA7 CORE SOFT RST 
ем |7Сс|71|765 
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e [е e кор —— 


CA7 RST SET 


Field Name Type Set Reset Description 
Clear Value 


CA7 CS DBG S T Cortex-A7 —€— Debug Soft Reset. 
OFT RST Active High; 
0 : Keep Cortex-A7 Coresigh Debug in 
normal mode; 
1 : Reset Cortex-A7 Coresigh Debug; 


СА? L2 SOFT В | [13] Cortex-A7 L2 Cache Controller Soft 
ST Reset. Active High; 
0 : Keep Cortex-A7 L2 Cache 
Controller in normal mode; 


1 : Reset Cortex-A7 L2 Cache 
Controller; 


СА? SOCDBG 5 | [12] RW Cortex-A7 SOC Debug Soft Reset. 
OFT RST Active High; 
0 : Keep Cortex-A7 SOC Debug in 
normal mode; 
1 : Reset Cortex-A7 SOC Debug; 


CA7 ETM SOFT |[11:8] RW Cortex-A7 ETM Soft Reset. Active 
_В$Т High; 
0 : Keep Cortex-A7 ETM in normal 
mode; 
1 : Reset Cortex-A7 ETM; 
CA7 DBG SOFT |[7:4] RW Cortex-A7 Debug Soft Reset. Active 
_RST High; 
0 : Keep Cortex-A7 Debug in normal 
mode; 
1: Reset Cortex-A7 Debug; 
CA7 CORE 5ОЕ | [ 3: 0] RW Cortex-A7 Core Soft Reset. Active 
T RST High; 
0 : Keep Cortex-A7 Core in normal 
mode; 
1 : Reset Cortex-A7 Core; 


AP SYS FORCE SLEEP CFG 


0x0000000C AP SYS FORCE SLEEP СЕС (0х00000000) AP SYS FORCE SLEEP 
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АР SYS FORCE SLEEP 
0x0000100C AP SYS FORCE SLEEP CFG SET “СЕС SET 


AP. SYS FORCE SLEEP 
0x0000200C AP SYS FORCE SLEEP CFG CLR “СЕС CLR 


reserved 


| B | зі | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t 20 | 19 | v8 | 17 | 16 | 
ме ем ПИ. 


ЕГІН ЕС KC CE СЕ 2 ER ER Е ЕТ СЕ 


- Е 


іп, зена 
ЕСІ | Sse [se [se] 
е ГСС 


АР SYS FORCE SLEEP CFG 


Field Name Type Set Reset Description 
Clear IRE 


APS RERI FORC [T m qe pete Force AP Periphrals Active; 
AP PERI РОВС | [1] Force AP Periphrals Sleep; 
E SLP 


AP APB SLEEP AP APB Clock Sleep Control. 
0 : Enable APB Clock; 
1 : Disable APB Clock; 
AP SYS AUTO SLEEP CFG 


0x00000010 AP SYS AUTO SLEEP CFG(0xo0000003B) | ^P-SYS AUTO SLEEP 
АР SYS AUTO SLEEP. 
0x00001010 AP SYS AUTO SLEEP CFG SET САШО 


0х00002010 АР 5Ү5 AUTO SLEEP CFG CLR 


ДЕ НП И ЕРЕ eee ЕС 


reserved 


AP SYS AUTO SLEEP 
CFG CLR 
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reserved 


AP SYS AUTO SLEEP CFG 


Field Name Type Set/ Reset Description 
Clear mE 
gm AUTO GAT GSP clock automatic gating enable, 
ар high; 
senem lume ри 
СА? ОВО FORC | [2] Cortex-A7 Debug clock force Sleep, 
E SLEEP active high; 
HOLDING PEN 


СА? ОВО AUTO | [1] RW S/C 0х1 Cortex-A7 Debug clock automatic 
_ САТЕ ЕМ gating enable, active High; 


GSP CKG FOR EN NM Clock Force Enable, active High; 
CE EN 
AP AHB — — Ei clock automatic gating in AP 
GATE EN light/deep sleep; 
CAT. ЕМС. | AUTO Un-used. 

_САТЕ_Е 
CA7 CORE AUT RW S/C 0х1 Cortex-A7 Core Clock automatic gating 
O GATE EN enable, avtive high; 


0x00002014 HOLDING PEN CLR HOLDING PEN CLR 


| ви | зі | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 10 
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ІСІГІ =т=т 
Eme | ЕИ 


ee | 3T [ST рере nn TESTES TH 
ИШЕТЕП ЕТЕНЕ ЕЕЕ ЕЕЕ A ERERERES 


HOLDING PEN 


seer] S ЗОО 
| вези | о | о | о | о | о | о | о | оду | еј о | о | о | о | о ро | 


HOLDING. PEN 


Field Name Type Set/ Reset Description 
Clear Value 
HOLDING PEN | [81:0] ОХАВС | HOLDING PEN 
D0000 


JMP. ADDR СА? СО 


0x00000018 ЧМР ADDR САТ? СО (0x00000000) JMP. ADDR CA7 CO 
0x00001018 ЈМР ADDR СА? СО SET ЧМР ADDR СА? СО SET 


0x00002018 JMP. ADDR. СА? СО CLR EORR e 


ICHEREIEIEIEZEIEIEIEIEIEREIEIETEZKE] 
Teme fC 
5/С 

вези До | [ЕР ер ОЕ ОСЗ ОС ОСЗ ОЕ С ОСЗ С 
m ЕЕ С Е Е и рае С е ОЕ еа Е ИКИ С 
| Мате | JMP. ADDR СА? CO 

Peel DP Гео PPP PPP PPP 


JMP_ADDR_CA7_CO 


Field Name Type Set/ Reset Description 
Clear Value 


JMP. ADDR СА? | [31: 0] ЈМР ADDR СА? СО 
CO 
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JMP. АРОН СА? Сі 


0x0000001C JMP ADDR САТ C1 (0x00000000) ЧМР ADDR СА? C1 
0x0000101C ЧМР ADDR СА? C1 SET ЧМР ADDR СА? C1 SET 


ЈМР ADDR СА? C1 
CLR 


0x0000201C ЧМР ADDR САТ? C1 CLR 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІРЕЕЛЕЛЕЛЕЛЕ 
еј ушш | 
5/С 
LYEREREREREREREREREREREREREREREREN 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | ЈМР ADDR СА? СІ 

Pell PPP PP PrP [| 


JMP ADDR CA7 C1 


Field Name Type Set Reset Description 
Clear Value 
JMP-ADDR СА? [81: 0] JMP. ADDR СА? С! 
_С1 


ЈМР ADDR CA7 C2 


0x00000020 ЧМР АРОН САТ? C2 (0x00000000) JMP ADDR CA7 C2 
0x00001020 ЧМР ADDR СА? C2 SET JMP ADDR CA7 C2 SET 


0x00002020 JMP. ADDR СА? C2 CLR ЧМР ADDR СА? C2 


| вт | зі | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате ~ ~ | ме | 


JMP. ADDR CA7 C2 


JMP. ADDR CA7 C2 


JMP ADDR CA7 C2 
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Field Name Type беі/ Reset Description 
Clear Value 


JMP. ADDR СА? | [81: 0] JMP. ADDR СА? C2 
_С2 


JMP. ADDR СА? СЗ 


0x00000024 ЧМР ADDR САТ? СЗ (0х00000000) JMP ADDR CA7 C3 
0x00001024 ЧМР ADDR СА? СЗ SET JMP ADDR CA7 C3 SET 


0x00002024 JMP. ADDR СА? C3 CLR Me. әу, 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј ыы т | 
яви До [То ОС С О С СЗ ОС С ОЗ С С С 
ПСТ СЕКТ Е Е | и ЕГО ОЕ СЗ Е ОС СЗ Е Е СВ [0] 
реј | 
Сан 


ЧМР ADDR СА? СЗ 


Field Name Type Set/ Reset Description 
Clear Value 
JMP. ADDR CA7 | [81: 0] JMP. ADDR CA7 C3 
Кес 


СА? СО PU (ОСК 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
маме | Пи о 


reserved 


те рю 
ПС | о | || о | [ој | | | | [| | Г] 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 
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- B : 


т > 
нок 8 
и ССС ССГ 


СА? СО PU LOCK 


Field Мате Туре Set Reset Description 
Clear DE 


үзле т (е qe qum 


СА? C1 PU ОСК 


ИСТИ [o [9o [25 [25 [27 [29 [25 [2s [22 2 [т | [лә e [ [| 
еј же чо 


reserved 


= 7 
пеш | о ре „|| | „| [о] || „| ој | Је [о 
BBEJEJEIEJEREIERZSESESERERERERERES 


- B : 


= ұ Ы > 
LIINC KENNEN E 
и Teele le PPP lr ll 


CA7_C1_PU_LOCK 


Field Name Type Set/ Reset Description 
Clear Value 


еме men [RO [с oo |а — — — —  —] 
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K 


CA7 C2 PU LOCK 


| Bit |31 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | reserved 
ы о | — 
sic 
[Rest | о | о | о | о | о hoo | о | о | о | о | о | о ооа) о | 
ЕСЕ Е Е ра Е ЕСЕ ЕСЕ EON ER 


- Е 


с. | с 
бәсе ы = 
вн ee 1 


CA7_C2_PU_LOCK 


Field Name Type Set/ Reset Description 
Clear Value 


утлен Те тү сс 


СА? СЗ PU (ОСК 


ви Ги [oo] [=] or Те |в | и [а [2 [т [ж [лә [те [зт [15] 
[heme нн 


reserved 


55 
LINBEREREREREREREREREREREREREREREY 
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а Е С Е СЕС З 


- Е 


= || са 
ЕПС ы С 
de 11 


CA7 C3 PU LOCK 


Field Name Type Set Reset Description 
Clear DEN 


телен Те (е |н јал _ 


СА? СКО СЕС 


Li [o 99 з [25 Га [25 Газ Га Га [2] | 9 | e Гл Ге. 


CA7 DBG CKG D 
reserved 


vee ?JAJPlhnDhó(ó($h$1(.) | | МК 
с мм 
LESE] [CTS ПАС СЕ РЕ 


СА? AXI СКО DI E CA7_MCU_CKG_ is СА? МСО СКО 5 
V 


DIV 
ed ed 


е [= — e| = [юр мо 
БІЛЕНЕШЕЛЕШЕСЕЕЕЕЕЕЕІЕЕКЕКЕСІЕНЕНЕН 


СА? CKG СРО 


Field Name Type Reset Description 
Value 


Deme: Јн је [Reseed — — | 


reserved 


CA7 DBG.CKG | [18:16] | RW 0x0 Divider for Cortex-A7 Debug clock 

DIV Freq of clock = (СА? МСО СКС  SEL/ 
(CA7_MCU_CKG_DIV +1 ))/ 
(CA7_DBG_CKG_DIV+1); 


Temna ЕСИ [RO је ЕО 
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CAT. AXI CKG D | [10: 8] RW 0х0 Divider for Сопех-А7 AXI clock 

IV Freq of clock = (СА7 МСО СКО SEL/ 
(СА? МСО СКС DIV +1 ))/ 
(СА? AXI СКС 01%+1); 


[wee "|І ]mo је је | 


СА? МСО СКС | [6: 4] RW 0x0 Divider for Сопех-А7 Core clock 
DIV Freq of clock = CA7 MCU CKG SEL/ 
(САУ МСО СКО РМ +1); 


Deer ја [б фе је _ — — — —— 


СА? МСО СКС | [2: 0] RW 0x0 Clock selection for MCU clock: 
SEL 0:26Mhz (XTL) 

1: DPLL 

2: CPLL 

3 : TDPLL 

4 : WIFIPLL 

5 :WPLL 

6 : MPLL 


MCU PAUSE 


СТИВ БЕРЕГІГЕДІ-ЗГІ ІІ! — weu pause | 
m [o о 2 o [ [25 Ги Га [2 [7 [ж [л | | v [зв 
јан 


reserved 
Type 


Е | 


М 
Uwe e СС ви | ти | ти | 


МСО PAUSE 


Неја Мате Туре Reset Description 
Value 


Dee: — ms [RO је |ә — — — | 


DMA ACT LIGH |[5] RW 0x0 DMA in Light Sleep. 
T. ЕМ 0 : Default, DMA must be stopped or not busy in 
light sleep; 
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МСУ SLEEP ҒО | [4] RW 0x0 MCU Sleep Control. 

LLOW CA7 EN 0 : Default, AP enter sleep with Cortex-A7 and all 
the other masters stopped or idle. 
1: AP enter sleep only when cortex-A7 sleep. А! 
the other masters would be forced stopped. 


МСО LIGHT SL |[3] RW 0x0 Active high, to enable AP MCU system into light 
EEP EN sleep after all the conditions met. 


MCU DEEP SLE |[2] RW 0x0 Active high, to enable AP MCU system into deep 
EP EN sleep after all the conditions met. 

MCU SYS SLEE | [1] RW 0x0 Active high, to enable AP MCU system into sleep 
P EN after all the conditions met. 


MCU CORE SL RW 0x0 Active high, to force Cortex-A7 into sleep by 

EEP software. Clock of Cortex-A7 would be stopped 
after this bit set.Clock would be available again 
after IRQ/FIQ interrupts avaibale. 


MISC CKG EN 


ви Ги о [9 |» o Ге [25 Ги Ге Ге Ге | » [лә [в Го [15] 


reserved 


ы  —_ 
| Безе ШШШ ЕШ ИШИНЕ И БЕ ЖЕ И И 
НЕС. ECHTE ИНЕ А КЕДЕН ШЕШШ ЕНШЕ 


- reserved | zi reserved m Е reserved = reserved 


Type та oo ш — 


MISC. СКС EN 


Field Name Type Reset Description 
Value 


eee: [mu [RO је |ә — — | 


GPS ТСХО МУ | [13] RW 0x0 Inverted of 'CLK GPS!' selection for GPS, active 
SEL high. 

0 : Normal clock from 'CLK GPS' pad; 

1 : Inverted clock from "СЕК GPS' рад; 
GPS 26M INV S | [12] RW 0х0 ш пва of'clk 26m ар" selection for GPS, active 
EL high. 

0 : Normal clock from 'clk 26m ap' pad; 
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| <> ___| | ИШЕ НЕ. : Inverted clock Кот "ак 26m ар" pad; 
maa | jos [mw О 


ASHB CA7 DBG For Debug Purpose only; 
_VLD 

ASHB_CA7_DBG БН Б Са For Debug Purpose only; 
. ЕМ 


feseved _ [лу [RO је Reewi —  — | 


DISP ТМС CKG | [ 4] RW 0x0 Clock Gate Enable for TMC accessing DISP 
. EN matrix; 

0 : Disable Clock; 

1: Enable Clock; 


Deer fea [Ro је је — — — — — — — 


DPHY REF СКС |[1] RW 0x0 Clock Gate Enable for DPHY REF; 
. EN 0 : Disable Clock; 

1 : Enable Clock; 
DPHY CFG CK RW 0x0 Clock Gate Enable for DPHY CFG 
G EN 0 : Disable Clock; 

1 : Enable Clock; 


MISC CFG 
0x0000300C MISC CFG (0x00000000) MISC CFG 


| s 31 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 [49 | 18 | 17 | 16 | 


ЕММС SL SDIOO SL 
OT SEL OT SEL 


reserved 


Type 


n BUSMON2 | BUSMON1 mer $0102 SL | SDIO1_SL 
ponds _СНМ SEL | СНМ SEL ОТ SEL ОТ SEL 


| Туре | EM и 


MISC СЕС 


Field Мате Туре Reset Description 
Value 


eei ЕЕ но ТБН Б“. — — | 


EMMC SLOT SE |[19:18] | RW 0х0 0: Select SDcard S1 
L 1: Select SDcard S2 
2: Select SDcard Slave 
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SDIOO SLOT SE | [17:16] | RW 0x0 0: Select SDcard 51 
L 1: Select SDcard S2 
2: Select SDcard Slave 


кәе Јајо је је | 


BUSMON2 CHN | [11:10] | ВМ 0х0 Bus Monitor 2 Channel Selection: 
_SEL 2'h0 : EMMC AHB Port; 

2'h1 : SDIO2 AHB Port; 

2'h2 : NFC AHB Port; 

2;h3 : USB AHB Port 
BUSMON1 СНМ RW 0x0 Bus Monitor 1 Channel Selection: 
-SEL 270 : DMA Write AHB Port; 

2'h1 : DMA Read AHB Port; 

2'h2 : 52100 AHB Port; 

2;h3 : SDIO1 AHB Port 


[weed [л [RO је је | 


BUSMONO СНМ |[4] RW 0x0 Bus Monitor 0 Channel Selection: 
-SEL 0 : Cortex-A7 AHB Port to main matrix; 
1: DAP AHB Port to main matrix; 
SDIO2 SLOT SE | [3:2] RW 0х0 0: Select SDcard 51 
L 1: Select SDcard S2 
2: Select SDcard Slave 
SDIO1_SLOT-SE | [ 1: 0] RW 0х0 0: Select SDcard S1 
L 1: Select SDcard S2 
2: Select SDcard Slave 


AP MTX S3 PRIOO 


АР МТХ S3 PRIOO (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | їв | 17 | в 


PRI М6ТО PRI M7TO 
PRI М6Т053 ВМО ТНА S3 SEL У PRI М7Т053 ВМО ТНА S3 SEL 


Type 


PRI мето PRI M9TO 
РН! М8Т053 ВМО ТНА S3 SEL PRI М9Т053 RND THR S3 SEL 
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AP MTX S3 PRIOO 


Field Name Type Reset Description 
Value 

PRI MeTOS3 В | [31:28] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI М6ТО53 SE | [27:26] For Debug Purpose only; 
L 
PRI MeTOS3 В | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI М6ТО53 А [24] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI М7ТОЗ В | [23:20] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M7TOS3 SE | [19:18] For Debug Purpose only; 
L 
PRI M7TOS3 В | [17] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M7TOS3 A [16] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI м8ТО53 В | [15:12] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M8TOS3 SE | [11:10] For Debug Purpose only; 
L 
PHI. М8ТОӨЗ В RW 0x0 For Debug Purpose only; 
ND EN 
PRI M8TOS3 A RW 0x0 For Debug Purpose only; 
DJ EN 
PRI МЗ9ТО53 РА |[7:4] RW 0x0 For Debug Purpose only; 
ND THR 
PRI M9TOS3 SE | | 3: 2] For Debug Purpose only; 
L 
PRI M9TOSS В |[1] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M9TOS3 А RW 0x0 For Debug Purpose only; 
DJ EN 


AP MTX S3 PRIO1 


0x00003014 AP МТХ S3 PRIO1 (0x00000000) AP MTX S3 PRIO1 


ЖЕШ nsn re И И Н pss] Б E 


PRI M2TO PRI M3TO 


PRI М2Т053 ВМО ТНА S3 SEL 5 PRI МЗТО53 ВМО THR S3 SEL 
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z 
яви р] 
ви [в | за | папа [т | пој» | е | е СЗ + [Те | [| 


PRI. МАТО PRI. М5ТО 
PRI матова АМО ТНА | s seL РАІ м5Т069 АМО ТНА | s. од. 


АР МТХ 53 РВІОЇ 


Неја Мате Туре Reset Description 
Value 

PRI М2ТО53 В | [31:28] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M2TOS3 SE | [27:26] For Debug Purpose only; 
L 
PRI М2ТО53 В | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI. M2TOS3 A [24] RW 0x0 For Debug Purpose only; 
ОЈ ЕМ 
PRI МЗТО53 В | [23:20] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI МЗТО53 SE | [19:18] For Debug Purpose only; 
L 
PRI МЗТО53 В | [17] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M3TOS3 A [16] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI МАТО53 В | [15:12] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI М4ТО53 SE | [11:10] For Debug Purpose only; 
L 
PRI M4TOS3 В RW 0x0 For Debug Purpose only; 
ND EN 
PRI МАТО53 А RW 0x0 For Debug Purpose only; 
DJ EN 
PRI М5ТО53 R |[7:4] RW 0x0 For Debug Purpose only; 
ND THR 
PRI М5ТО53 SE | [3: 2] For Debug Purpose only; 
L 
PRI М5ТО53 В |[1] RW 0x0 For Debug Purpose only; 
ND EN 


PRI MBTOS3 А ІІ [Rw [оо | For Debug Purpose only; 
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AP MTX S3 PRIO2 


Cen [s |» |» Га [2 [5 [25 Га Га [ Га | 9 [з [e [зт [ 15. 


reserved 
| eset | В о|е зро зро бро зро зро оо) 
| ви [us ла fis | 12 | v1 Eo | o |" т | 6 | 5 | «| з | 2 | | о| 


L ШЕ 2 


AP MTX S3 PRIO2 


Field Name Type Reset Description 
Value 


Gus [Ro oo [Reed — 
PRI MOTOSS3 В |[7:4] RW 0x0 For Debug Purpose only; 
ND THR 
PRI MOTOS3 SE | [3: 2] For Debug Purpose only; 
L 
PRI MOTOS3S В |[1] RW 0x0 For Debug Purpose only; 
ND EN 
PRI MOTOS3 A RW 0x0 For Debug Purpose only; 
DJ EN 


AP MTX S2 PRIOO 


ШІНЕЛЕЗЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


PRI MOTO PRI МІТО 
PRLMOTOS2 АМО ТНА | sj sel 4 PRLMITOS2 АМО ТНА | бо сер 
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z 
яви р] 
в | пе | за | папа [т | пој» С | е С + [Те | |] 


PRI. МОТО PRI M3TO 
РАІ матова АМО ТНА | s, seL РАІ матова АМО ТНА | s, ов 


AP MTX S2 PRIOO 


Field Name Type Reset Description 
Value 

PRI MOTOS2 В | [31:28] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI MOTOS2 SE | [27:26] For Debug Purpose only; 
L 
PRI MOTOS2 R | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI. MOTOS2 А [24] RW 0x0 For Debug Purpose only; 
ОЈ ЕМ 
PRI МІТО52 В | [23:20] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M1TOS2 SE | [19:18] For Debug Purpose only; 
L 
PRI МІТО52 В | [17] RW 0x0 For Debug Purpose only; 
ND EN 
PRI М1ТО52 A [16] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI M2TOS2 В |[15:12] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M2TOS2 SE | [11:10] For Debug Purpose only; 
L 
PRI M2TOS2 R RW 0x0 For Debug Purpose only; 
ND EN 
PRI M2TOS2 A RW 0x0 For Debug Purpose only; 
DJ EN 
PRI МЗТО52 R |[7:4] RW 0x0 For Debug Purpose only; 
ND THR 
PRI МЗТО52 SE | [ 3:2] For Debug Purpose only; 
L 
PRI МЗТО52 В |[1] RW 0x0 For Debug Purpose only; 
ND EN 


PRI M3TOS2 A ІІ [Rw [оо | For Debug Purpose only; 
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АР МТХ 51 PRIOO 


0х00003020 АР МТХ 51 PRIOO (0x00000000) АР MTX S1 PRIOO 


PRI Moros: RND тнв | РА-МОТО 


те | 9 pm 


w 
C | пе | за | папа | и | пој» С | е СЗ а | Е | [| 


РА_МЗТО PRI M8TO 
PRI M3TOS1.RND THR S1 SEL PRI М8ТО51 ВМО ТНА S1 SEL 


AP MTX S1 PRIOO 


Field Name Type Reset Description 
Value 
PRI MOTOS1 В | [81:28] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI МОТО51 SE | [27:26] For Debug Purpose only; 
L 
PRI MOTOS1 В | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI MOTOS1 A [24] For Debug Purpose only; 
DJ EN 


PRI М2ТО51 В (| [23:20] | RW 0х0 For Debug Purpose only; 
ND THR 

PRI М2ТО51 SE | [19:18] For Debug Purpose only; 
L 

PRI M2TOS1 В | [17] RW 0x0 For Debug Purpose only; 
ND EN 

PRI M2TOS1 A [16] For Debug Purpose only; 
DJ EN 


PRI МЗТО51 В | [15:12] For Debug Purpose only; 
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[NDTHR 77 NM ЕРЕ ИЕ 


a See _SE | [11:10] ILLNM For Debug Purpose only; 
PRI M3TOS1 R For Debug Purpose only; 
ND EN 
PRI M3TOS1 A RW 0x0 For Debug Purpose only; 
DJ EN 


PRI Ma8TOS1 В |[7:4] RW 0x0 For Debug Purpose only; 
ND THR 

PRI M8TOS1 SE | | 3:2] For Debug Purpose only; 
L 

PRI MB8TOS1 В |[1] RW 0x0 For Debug Purpose only; 
ND EN 

PRI M8TOS1 A RW 0x0 For Debug Purpose only; 
DJ EN 


AP MTX SO PRIOO 


0x00003024 АР MTX 50 PRIOO (0x00000000) АР MTX 50 PRIOO 


PRI MOTO PRI M1TO 
PRI MOTOSO RND THR S0 SEL PRI МІТО50 ВМО ТНА 50 SEL 


Twe | а | т Мм б | ви | мини] 
[Rest | о | о | о | о | о | a] 2| с о | о | о | о | о | o | о] 
| ви |15|14 | 1з | 12 | зо [о | г 7] 6 | 5 | 4|з|2 | тој 


PRI M2TO PRI M3TO 
PRI М2Т050 ВМО THR S SEL PRI М3Т050 ВМО ТНА S0 SEL 


СМУ | "и [mir] нн | ви [аја 
Pee EE СПЕ БАС ПЕ В С EEA 


АР МТХ 50 PRIOO 


Неја Мате Туре Reset Description 
Value 


PRI МОТО50 В | [31:28] | RW 0x0 For Debug Purpose only; 
ND THR 


PRI MOTOSO SE | [27:26] For Debug Purpose only; 
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а | 
PRI MOTOSO В | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI MOTOSO A [24] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI MITOSO В | [23:20] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M1TOSO SE | [19:18] For Debug Purpose only; 
L 
PRI МІТО50 В | [17] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M1TOSO A [16] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI M2TOSOR | [15:12] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI M2TOSO SE | [11:10] For Debug Purpose only; 
L 
PRI М2Т050 R RW 0x0 For Debug Purpose only; 
ND EN 
PRI M2TOSO A RW 0x0 For Debug Purpose only; 
DJ EN 
PRI M3TOSO В | [7: 4] RW 0x0 For Debug Purpose only; 
ND THR 
PRI МЗТО50 SE | [3: 2] For Debug Purpose only; 
L 
PRI МЗТО50 В | [ 1] RW 0x0 For Debug Purpose only; 
ND- EN 
PRI M3TOSO A RW 0x0 For Debug Purpose only; 
DJ EN 


АР МТХ SO PRIO1 


Li [и] о |] а] |в [25 | 2s [а 2] [в [з [пе [зт [ 15. 


PRI М4Т051 RND THR PRI-MATO PRI М5ТО51 ВМО ТНА 2. 


ШІИЕСЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


PRI МЕТО РВ! М7ТО 
PRI М6Т051 RND THR Si SEL PRI M7TOS1 ВМО ТНА S1 SEL 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 415 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КЕЗ SPREADTRUM | 5С7731С Device Specification 
| ЕЛЕСІ БЕКЕН м 


АР МТХ 50 РВІОЇ 


Field Мате Туре Reset Description 
Value 

PRI МАТО51 В | [31:28] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI МАТО51 SE | [27:26] For Debug Purpose only; 
L 
PRI маТО5 В | [25] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M4TOS1 А [24] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI MBTOS1 В |[23:20] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI М5ТО51 SE | [19:18] For Debug Purpose only; 
L 
PRI М5ТО51 В | [17] RW 0x0 For Debug Purpose only; 
ND EN 
PRI М5ТО51 А [16] RW 0x0 For Debug Purpose only; 
DJ EN 
PRI. М6ТО$1_В | [15:12] | RW 0x0 For Debug Purpose only; 
ND THR 
PRI М6ТО51 SE | [11:10] For Debug Purpose only; 
L 
PRI_M6TOS1_R RW 0x0 For Debug Purpose only; 
ND_EN 
PRI_M6TOS1_A RW 0x0 For Debug Purpose only; 
DJ_EN 
PRI M7TOS1 R |[7:4] RW 0x0 For Debug Purpose only; 
ND THR 
PRI M7TOS1 SE | [3: 2] For Debug Purpose only; 
L 
PRI МУТО51 В | [ 1] RW 0x0 For Debug Purpose only; 
ND EN 
PRI M7TOS1 A RW 0x0 For Debug Purpose only; 
DJ EN 


АР MTX 50 PRIO2 


Cen [o [з [25 |» D [s [25 Ги Та [2 Ге | » [лә [тв [зт [15] 
ane ЕЕС 


reserved 


тер ЕЕ 
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PRI M9TO 
г = Ум Е 


АР MTX 50 PRIO2 


Неја Мате Туре Reset Description 
Value 


Бич и ANN 
кез ees з 
mmm m је С ла И 
ЕИ Ыы а 


AP MAIN МТХ HPROT СЕС 


0x00003030 AP MAIN MTX HPROT CFG (0x00000000) 


| B | зі | зо | 29 | 28 | 27 | 26 | 25/44 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | resened | HPROT NFC HPROT EMMC HPROT SDIO2 


AP MAIN MTX HPROT . 
с 


| Мате | HPROT SDIO1 HPROT SDIOO HPROT DMAW HPROT DMAR 
Type | ты” | m | нж | жн | 


AP MAIN MTX HPROT CFG 
Field Name Type Reset Description 
Value 
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mes [no Too [кее —  — — — —] 
НРВОТ МЕС (27:24) HPROT' of МЕС АНВ Master рой to main matrix; 


HPROT EMMC | [23:20] | RW 0х0 HPROT' of EMMC AHB Master port to main 
matrix; 

HPROT SDIO2  |[19:16] HPROT' of SDIO2 AHB Master port to main 
matrix; 


HPROT_SDIO1 [15:12] | RW 0х0 HPROT' of 52101 AHB Master рой to main 
matrix; 

HPROT SDIOO [11: 8] RW 0x0 HPROT' of 50100 AHB Master port to main 
matrix; 

HPROT DMAW [ 7:4] RW 0x0 HPROT' of DMAW AHB Master port to main 
matrix; 

HPROT DMAR — |[3:0] HPROT' of DMAR AHB Master port to main 
matrix; 


CA7 STANDBY STATUS 


_ ви Ги Го |] Га Га Га Го Га Ге Ге | [тә [в Го [ле] 
em 0 њен ИШЕ 


reserved 


Type 


E CA7 ETMSTANDBYWFX CA7 STANDBYWFE CA7 STANDBYWFI 


| Туре | 


CA7 STANDBY STATUS 


Field Name Type Reset Description 
Value 


ewe: ЕЕ [RO је [Reseed — — | 


CA7 STANDBY [12] 0x0 For Debug Purpose only; 
WFIL2 


CA7 ETMSTAND | [11: 8] 0x0 For Debug Purpose only; 
BYWFX 

CA7 STANDBY [ 7:4] 0x0 For Debug Purpose only; 
WFE 

CA7 STANDBY [3:0] е је | For Debug Purpose only; 
WFI 
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NANC CLK CFG 


_ ви Ги [so] |» [2 [s [25 Ги Те Те Ге |» | [пе Го [15] 
ETE UM 


reserved 


feservod CLK NAN CLK NAN CLK NAN 
DC SEL DC2X DIV DC2X SEL 


NANC CLK CFG 


Field Name Type Reset Description 
Value 
иа јао fo ја 
CLK NANDC SE = 4] 0: nande 2x. div2 
L 1: 153.6M 
2: 192M 
CLK МАМОС2Х_ QN Teu NANDC2X DIV 
СІК NANDC2X _ ic ec de CLK МАМОС2Х SEL 
SEL 


LVDS_CFG 


ЕЕ ЕЕЕ [25 [25 a e ea [зв] [| 


reserved LVDS_TXCLKDATA 


- ш 2” Ше ut di | TXS LVDS TXRERSER ar 


пре е [=] 
O ë EXERERERERERERERERERERERER | 


LVDS CFG 
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Field Name Type Reset Description 
Value 


Dese: — mus [RO је |ә — — | 


TA 


feseved је oo [юе —  — | 
Lwos-xsw [res [RW [oo | Driver Output Swing contol | 


LVDS TXRERSE |[7:3] LVDS TXRERSER 
R 


LVDS PRE EMP |[2: 1] RW 0x0 Pre emphasis control 
1°00|+ not pre emphasis (default) 
1901] pre emphasis 1 
i^11j* pre emphasis 2 

LVDS TXPD RW 0х1 LVDS Driver Power Down 
[91] + is power down (default) 
[90 + is normal working 


LVDS PLL CFGO 


_ ви [or о [2 2 [| =] Га [2 [7 | | по в [зт [ле 


п +“ 
Қ. ВА 
ем LPLL POST DIV ког BER] erv LPLL. СРЕ erv 
ed ed 


| ви | 


reserved 


LVDS PLL CFGO 


Field Name Type Reset Description 
Value 


КРБ. (ОСК DE | [31] PLL lock detect 
j°1j+ PLL locked 
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Gy [so јо |ә | | 
LPLL POST DIV | [29:26] LPLL POST DIV 


LPLL REFIN [25:24] | RW 0x3 LPLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


[wee es mo је Reews — — — | 
[esi — [us mo [oo Rees | 
[ees ____| пет [RO је је | 


LVDS PLL CFG1 
0x00003044 LVDS PLL CFG1 (0x72372023) LVDS PLL CFG1 


| " | зі | зо 2 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | за | 17 | 16 | 
іше о _________ му А) ат 


LPLL КІМТ 


рий LPLL KINT LPLL RSV T LPLL NINT 


| Туре | 


МЛ ew | Сан re | RW 


LVDS РІЇ CFG1 


Field Name Type Reset Description 
Value 
LPLL KINT [81:12] 0x7237 | LPLL modulator Kint 
2 


eu somen [rg [mw [oo ІРІ повного | 
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CA7 CO AUTO FORCE SHUTDOWN EN 


СА? СО AUTO FORCE SHUTDOWN EN | СА? СО AUTO FORCE. 
0х00003048 (0х00000000) SHÜTDOWN ЕМ 


| B |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | | 16 | 17 | 16 | 
| мате | ше сс. 


reserved 


ES 


СА? СО AUTO FORCE SHUTDOWN EN 


Field Name Type Reset Description 
Value 


[eu С e је 


CA7 CO AUTO for М/ЕІ shutdown, with PU LOCK 
Е НОЕ 


СА? C1. AUTO FORCE SHUTDOWN ЕМ 


САТ С1 AUTO FORCE SHUTDOWN EN СА? C1 AUTO FORCE. 
0x0000304C (0x00000000) SHUTDOWN EN 


| " | зі | зо | 20 29 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
[ме ҰЯ о 2) 


reserved 


ан НЕ ERES A РЕВЕ 


- B 
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CA7 C1 AUTO FORCE SHUTDOWN EN 


Field Name Type Reset Description 
Value 


CA7 C1 AUTO for WFI shutdown, with PU | — 
FORCE SHUTD 
OWN EN 


CA7 C2 AUTO FORCE SHUTDOWN EN 


CA7 C2 AUTO FORCE SHUTDOWN EN CA7 C2 AUTO FORCE 
(0x00000000) SHUTDOWN EN 


| вино | з1 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
ер ме ПА. 


reserved 


0x00003050 


= ЕЕ 
яви Е О ОС ОС ОС С ОС С С ОС ОС С ОС С ОСЗ С 
pee КЕ СЕЗ ЕО СО СЕ С Е С 


- | 


e е 
EN КЕ 


CA7 C2 AUTO FORCE SHUTDOWN ЕМ 
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п вн Ена ae 
Wem fon [mo [mew 077 7 


CA7 C2 AUTO _ for WFI shutdown, with PU LOCK 
FORCE SHUTD 
OWN EN 


CA7 C3 AUTO FORCE SHUTDOWN EN 


CA7 C3 AUTO FORCE SHUTDOWN EN CA7 C3 AUTO FORCE 
0x00003054 (0x00000000) SHUTDOWN EN 


| B | зі | зо | 20 | 26 | 27 | 26 | 25 | 24 роз | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 


reserved 


Type 


a a 
Peset її ИЕ ООВ ЕШ ИЕ ШЕ И И И ИСТИ ОКЗ ЕС 
EE Е Е eee 


Е | 


CA7 C3 AUTO FORCE SHUTDOWN ЕМ 


Field Name Type Reset Description 
Value 


CA7 C3 AUTO for WFI shutdown, with PU a 
FORCE SHUTD 
OWN EN 


AP QOS CFG 


Fi [s 9o] [2 [2 [25 [25 Га [5 [2] 8 | 9 [5| e [зт Го: 
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Reset | о | о | о |о | о | о | о | о о |» оо о оо [о 
ЛИ БА СПЕ EE $: ЈИ СИ 


| Мате | QOS В DISPC1 QOS W DISPC1 QOS R DISPCO QOS W DISPCO 


AP QOS CFG 


ме БУ зи ИШ 
Value 

freseved еј фе [Reed — — —— 

008 W DISPCO 


CHIP_ID 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј ООО 


CHIP. ID 


о 6 У“ Зои. тт Са 
| Резе | и | о | о | о | | о | о | о | о ||| о |о | о | ој о] 
| m | 15 | із | 12 | п |по| з | еј | 6 [е | 4 |з|2 | 1] 0] 


CHIP. ID 


ЕГЕ 
ЈО“ су m — —  — — 
LEEREN PPP PPP PP py 


CHIP_ID 


Field Name Type Reset Description 
Value 


CHIP_ID [31: 0] 0х8860 | СНІР ІП 
8000 
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7.14 System Timer 


Base Addr Range Addr Map Description 


7.14.1 


7.14.2 


7.14.3 


7.14.4 


V0.1 


0x4023 0000 - 0x4023 FFFF AP System Timer (64KB) 


Overview 


System timer is a 32-bit free-running increasing timer with 1ms step. 


Features 
RTC-clock trigged 
32-bit free-running increasing timer 
1ms step 


e 
e 
e 
е Support one configurable alarm, and support alarm interrupt generating 
€ Alarm interrupt can be used as wakeup source during deep sleep 

ө 


Support single read : no need to double read when reading counter value 


Function Description 

After hardware reset, system timer is 0. And after being enabled, system timer runs 
from 0 to the maximum, 2^32-1. If system timer gets to the maximum, it returns to 0 
again and then continues increasing. If no new hardware reset occurs and system 
timer is kept enabled, nothing can stop system timer. 


The counting step is 1ms, that is, the timer increases by 1 per 1ms. 


The timer value can be read by software. If software read SYST VALUE, 
double-reading method must be used because of different clock domains. If software 
read SYST СМТ SHDW, only one read is enough. 


Based on system timer free running, it provides an alarm function. When system timer 
value is equal to alarm value, an interrupt is issued, and this interrupt can be used for 
System wakeup source during deep sleep. 


Control Registers 


Memory map 


Offset 
Address 


Description 
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Offset 
Address 


0x0000 SYST_ALARM System timer alarm 


Description 


0x0004 SYST_VALUE System timer value 


0x0008 SYST_INT System timer interrupt 


0x000C SYST_VALUE_SHDW | Shadow of SYST_VALUE(new added) 


Register Descriptions 


7.14.4.1.1 SYST ALARM 


Description: System timer alarm 
ae А e pen en ЕЕ e 
| Мате | syst alarm 


Type RW 


ЕЛ BEES E IS Б ЕД 


syst alarm 


ч 


Reset ДАВЕН ЕДЕ 
С ~ 


syst alarm [31:0] RW 32'h0000FFFF | System timer alarm value: 
If system timer is equal to 
system alarm, one interrupt is 
issued. 


7.14.4.1.2 SYST VALUE 


Description: System timer value 
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0x0004 System timer value (Reset 0x0000 0000) SYST VALUE 


ШШ ЕЕ ВЕ ВЕН ТЕТЕ ЕР 


Syst value 


Type 


ШЯЕЛЕЛЕЛАЯЕЛ КЇЧ ЕДЕЛЕЛ ЕЗІ ДЕНЕ 


Syst value 


Type 


LI value [31:0] 32'h0 System timer value 
Double-reading method MUST 
be used to read this register. 


7.1441. SYST_INT 


Description: System timer interrupt 
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0x000C System timer interrupt (Reset 0x0000 0000) SYST INT 


ПЕ SS EE ESI ЕЕ ШІ ШЕ 


Reserved 


Type 


ПАРЕ Я ЕЛЕ E С 


| Туре | 


Reserved 


syst int pls sts System timer interrupt pulse 
status 
This bit is used only for 
debugging. 


Syst int clr System timer Interrupt clear 


Write 1 to this bit to clear 
interrupt 


syst int mask . System timer interrupt masked 
sts status 


Syst int raw st System timer interrupt raw 
S status 


syst int en System timer interrupt enable 


7.14.41.4 _ SYST VALUE SHDW(new added) 


Description: Shadow of SYST VALUE 
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0x000C Shadow of SYST VALUE (Reset 0х0000 0000) SYST VALUE SHDW 


БЕЛЛ А ДЕП ЕЛЕНЕ БЛЕЯ ЕЗ 


Syst value shdw 


Type 


ЕЕ Е ЕЕ А СЕВ 


Syst value shdw 


Type 


syst value shd | [31:0] 32'h0 Shadow of SYST VALUE 
Ww One read will get accurate 
value. 


7.14.5 Application Notes 


When software begins to use system timer, it should set sys eb bit and sys rtc eb bit 
in global control register. 


When software completes using system timer, it should disable sys eb bit and 
Sys rtc eb bit in global control registers. 


When software uses alarm function, it should configure sys alarm and sys int еп. 


After receiving interrupt issued by a system timer, software can check interrupt status 
by reading sys int mask sts, and can clear interrupt by writing 1 to sys int сіг. 


IMPORTANT: 
If software read SYST. VALUE, double-reading method MUST be used to read this 


register. If software read SYST VALUE SHDW, only one read can get accurate 
counter value. 
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7.15 


7.15.1 


7.15.2 


7.15.3 


7.15.4 


V0.1 


System Timer - FRT 


Base Addr Range Addr Map Description 


0x4004 0000 ~ 0х4004 FFFF AON System Timer - FRT (64KB) 


Overview 


System free run timer is a 32-bit free-running increasing timer with 32K(30.52us) step. It 
locates іп Always-On Domain (AON), and can be read by all processors. It is used for 
synchronization between different Co-processor and communication system. 


Features 

е RTC-clock trigged 

®  32-bit free-running increasing timer 
e  32K(30.52us) step 
e 


Support single read in register SYS FRT VALUE. SHDW: no need to double read 
when reading counter value, just like new version of system timer(r2p0). 


Function Description 

After hardware reset, sys frt is 0. And after being enabled, sys frt runs Кот 0 to the 
maximum, 2^32-1. If sys frt gets to the maximum, it returns to O again and then 
continues increasing. If no new hardware reset occurs and sys frt is kept enabled, 
nothing can stop it. 


The counting step is 32K(30.52us), that is, the timer increases by 1 per 30.52us. 


The timer value can be read by software. If software read SYS ЕНТ VALUE through 
APB, double-reading method must be used because of different clock domains. If 
software read SYS ЕВТ VALUE SHDW, only one read is enough. At the same time, 
the value can be captured by dedicated capture circuit. 


Control Registers 


Memory map 


Offset ЄТ 
Description 
Address 
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Offset 
Address 


Description 


0x0000 SYS FRT VALUE System free run timer value in clk rtc 
domain 


0x0004 SYS FRT VALUE SHDW | System free run timer value in APB domain 


Register Descriptions 


7.154.1.1 SYS FRT VALUE 


Description: System free run timer value in clk rtc domain 
0x0000 System free run timer value іп сік rtc (Reset ОХО000 0000) SYS FRT VALUE 
[Beas БЕ ЕЕ ЕТ ЕЕЕ 


Sys frt value 


Type 


СИЕ ВЕЛИ ЕК ЕЈ ЕСЕЈ СЕТЕ 


Sys frt value 


sys frt value [31:0] 32'h00000000 | System free run timer value in 
сік rtc domain 


7.15.4.1.2 SYS FRT VALUE SHDW 
Description: System free run timer value in APB domain 
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SYS FRT VALUE SH 
0x0004 System free run timer value in APB(Reset 0x0000 0000) 


DW 
АЕ Б ЧЕ ЕЕ ЕЕ ЕХ ЕЕ В КА 


Sys frt value shdw 


ПЕРА Р RC о О ЕЕ р С 


Sys frt value shdw 


Type 


sys frt value s | [31:0] 32'h00000000 | System free run timer value in 
hdw APB domain 


7.15.5 Application Notes 


When software begins to use system timer, it should set aon syst eb bit to open its 
PCLK. Its clk rtc may also be need to opened if necessary. 


IMPORTANT: 


If software read SYS ЕНТ VALUE through АРВ, double-reading method MUST be 
used to read this register. If software read SYS FRT VALUE SHDW through APB, 
only one read can get accurate counter value. 


7.16 DRM 


Base Addr Range Addr Map Description 


0х2070 2000 ~ 0х207Ғ FFFF DRM Control Register 


7.16.1 Overview 
OMA DRM 2.0 specifications define two Encryption Methods to encrypt/decrypt contend. 
They are: 
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7.16.2 


V0.1 


AES-128-CBC 
AES-128-CTR 


Besides these two modes, basic AES-128-ECB mode is also supported in this design. 


Features 


Fully implement of AES (Rijndeal) algorithm, including cipher and inverse cipher, 
which is according to ADVANCED ENCRYPT STANDARD ( Federal Information 
Processing Standards Publication - FIPS 197, Nov 2001); 

Supporting AMBA AHB Slave interface (32 bits); 

Software can reset AES core at any time; 


Support DRM DMA working mode. When AES working, two channels will be need 
to separately transfer plain text and cipher text; 


Supporting DRM Default working mode, which means software will have the 
responsibility to transfer all kind of data; 


Not support Padding Logic, that is, the message length must be multiple of 128 
bits. 


Support Only 128 bits cipher key; 
Support AES-128-ECB, AES-128-CBC and AES-128-CTR mode; 
Support hardware key expansion; and no expanded key stored in the core; 


Supporting both cipher and inverse cipher, but cipher and inverse cipher can't 
work simultaneously; 


Provide AES cipher throughput =(128bit/58cycle) * Рак ат; 
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7.16.3 Operations 


DRM Operation Flow 


Configure and enable DMA Channel 


(AES needs two channels to cope with plaintext and cipher text transfer) 


Configure and enable DRM core 


AES 


— Check DMA сһаппегх 


АП AES Decrypt/Encrypt done 


Figure 7-33 Process flow about AES in DMA mode 


Software Configure and enable DRM 
Software Write at most 16 plaintext or message words to DRM 


Software writes DRM start 
command to let DRM work 


Check mass interrupt 


Yes 


Software Read all the cipher 
words from the same address 


Software clear interrupt 
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Figure 7-34 Process flow about AES in Normal mode 


7.16.4 DRM Data Format 


T 


516 
етерот АСС 
О У | з в | 


Е 
ox UL ЕЕ 


0x00 Block0[31:0] 
0x04 Block0[63:32] 
0x08 Block0[95:64] 
0x0C Block0[127:96] 


0x30 Block3[31:0] 
0x34 Block3[63:32] 
0x38 Block3 [95:64] 
0x3C | Block3[127:96] 


Figure 7-35 Data format in DRM 


7.16.5 DRM Control Registers 
Table 7-12 DRM registers 


= (ше omm 
0х2080_0000 DRM EN DRM enable 
0х2080 0004 DRM CMD DRM command 
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мз qum је = 


0х20В0 0028 IV MESSAGE3 IV message part 3 
IV MESSAGEA4 IV message part 4 
0х20В0 0030 DMA BLK SIZE DMA block size 


0х20В0 0034 ~ 


DRM MEM DMA one port memory space 
0х20В0 00ВС 


0х20В0 0000 DRM enable DRM EN 


ІЗ EEG EI а ЕЕ ЕЕ У 


AES 
.DE | DMA CBC | CTR E 
Reserved Reserved Reserved Reserved 
CRY . EN _ЕМ _ЕМ 
ЕМ i 


C RE RES ЕЕС E Е Е ВАЗЕ ТА ВС 


Reserved 


Type 
[31:30] Reserved 
[29] AES DECRY EN 0: encryption mode 


1: decryption mode 


[28] DMA EN 0: default in software mode 
1: in DMA mode 
[27:26] Reserved 
[25] CBC EN Enable the CBC mode, active HIGH 


Note: If both СВС EN and СТВ EN are un-active, AES 
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works in EBC mode by default. 

[24] CTR EN Enable the CTR mode, active HIGH 
Note: If both СВС EN and СТВ ЕМ аге un-active, AES 
works in EBC mode by default. 

[23:21] Reserved 

[20] MASS DONE INT EN Indicating one mass plaintext has been encrypted/decrypted 
over. Enable mass done interrupt when DRM does not work 
in DMA mode. Software one time writes at most 16 words 
plaintext to DRM and waits this interrupt to active and then 
reads the same size (16 words) ciphered text when AES is 
used. 

[19:0] Reserved 

0х20В0 0004 DRM command DRM CMD 


ce ЛЕБ ЕЛЕ ЕЛЕДЕ саю 


Е-Е m E B 


Туре | 


Reserved 


[31] Reserved 

[30:28] AES. MASS START Start and size. When DRM is not working in DMA mode, after 
it writes 1/2/3/4 blocks of plain/ciphered text into DRM 
memory, Software can set AES MASS START active to 
inform DRM to start to compute the content in the memory 
and at the same time set the number of blocks in memory. 

[27:25] Reserved 
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[24] DRM CORE RST DRM core reset. When active, DRM will stop the current 
computation and ready to receive a new message. 


[23:21] Reserved 

[20] MASS DONE INT CLR | Mass done interrupt clear 

[19:0] Reserved 

0х20В0 0008 DRM status DRM ST 


REI ЕЕ ПЕ ЕЕ еы 


Reserved Reserved 4 AES FSM СОН ST 
YN ` 


ПС Са ЕЕ a ЕЕ 


ү | | 


[31:25] Reserved 


[24] AES INV KEY VLD Active high. This bit means that the inverse Key 
expansion has been done and inverse Round keys are 
valid. 


This bit is only used in inverse Cipher process 
(decryption process), for debug only. 


[23:21] Reserved 
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[20] HREADY OUT DRM For debug only 

[19:16] | AES FSM CUR ST FSM current state, for debug only 

[15:9] Reserved 

[8] AES MASS DONE INT MSK ST | Mask status 

[7:1] Reserved 

[0] AES MASS DONE RAW Raw interrupt status 

0х20В0 0010 AES cipher key part 1 AES KEY1 
0х20В0 0014 AES cipher key part 2 AES KEY2 
0х20В0 0018 AES cipher key part 3 AES КЕҮЗ 
0x20BO 001C AES cipher key part 4 AES KEY4 


| ви | st | зо | 20 | 2в | 27 | 26 | 25 | 24 | 25 | 22 | 21 | 20 о | 18/17/16 
| Мате | АЕ5 КЕҮ 


Туре О 


| Мате | АЕЗ_КЕУ 

[31:0] AES KAY1 AES key [31:0] 

[31:0] AES KAY2 AES key [63:32] 

[31:0] AES КАУЗ AES key [95:64] 

[31:0] AES КАҮ4 AES key [127:96] 
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0х20В0 0020 IV message part 1 IV MESSAGE1 
0х20В0 0024 IV message part 2 IV MESSAGE2 
0х20В0 0028 IV message part 3 IV МЕ55АСЕЗ 
0х20В0 002C IV message part 4 IV MESSAGEA 


(ESSI ESSE ДЕЛ ЕЕЕ ЕН ШЕ MG AE 


IV MESSAGE 


| 


Туре 


IV message content In CBC work mode, or Counter Initial Value іп СТВ mode 


| Name | IV MESSAGE 


[81:0] IV. MESSAGE1 [81:0] 

[81:0] IV. MESSAGE2 [63:32] 

[81:0] IV MESSAGE3 [95:64] 

[81:0] IV. МЕЗЗАСЕ4 [127:96] 

0х20В0 0030 DMA block size DMA BLK SIZE 


БАБАЕ ДЕЛ НЕБА ЕТ ЕЛЕЛЕЛЕД 
| Мате | DMA BLK SIZE 


DMA BLK SIZE 
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[31:0] DMA BLK SIZE In DMA mode, the total number of blocks (128 bits/block) 


must be declared to this register, so that DRM can stop 


request DMA transfer accordingly. 


717  Spinlock 


Base Addr Range Addr Map Description 


0х20С0 0000 ~ 0x20CF_FFFF АР SpinLock Reg (64K) 
0х4006 0000 ~ ОХ4006 FFFF AON SpinLock Reg (64K) 


7.17.1 Overview 


Hardware spinlocks are provided to assist multiple processors to synchronize access to 
global resources. 


7.17.2 Features 
e Supports 32 spinlocks 
€ Use special token(0x0000 0000) indicate unlock 
е Perform lock operation by reading Spinlock Token Registers 
e 


Perform unlock operation by writing Unlock Token(0x55AA10C5) to Spinlock Token 
Registers 


е Spinlock Total Status Register is just for debug tool, takes no effect on spinlock 


Spinlock 


AHB Slave 


= +s > Lock CFG/STS 
Interface 


Token register 0 


Token register 1 


HCLK — 


pd_HRESTn — — —* Token register 31 
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7.17.3 Signal Description 


Standard AHB slave interfaces 
7.17.4 Function Description 


Take and Release Spinlock 
The spinlock has two states: Taken and Not Taken. 
After reset, the state of lock is Not Taken, equal to 0x0000 0000. 


When the lock is in Not Taken state, all write takes no effect. 


When the lock is in Not Taken state, a read returns 0x0000 0000, and change to 
Taken state. 


€ When the lock is in Taken state, all write except the Unlock Token(0x55AA10C5) 
takes no effect. And a read always returns 0x0000 0001. 


е A write of the Unlock Token sets the lock back to Not Taken state. 


——- Read— 


NOT TAKEN TAKEN 


| 4d ~ 2 Write Not Unlock Token 
Write. Ne MA 


Write Unlock Token 


NOTE: 


There is no support to ensure that a lock is locked and unlocked by the same process. This 
must be ensured in software. 


Programming Guide 


A spinlock should only be held with interrupts disabled. So, before attempting to obtain the 
spinlock, software should disable interrupts. 

Then it should read spinlock. Reading back 0x0000 0000 indicates success. Now it 
should process the critical section then write Unlock Token(0x55AA10C5) unlock and 
re-enable interrupts. If the acquisition attempt fails, the acquisition should be reattempted. 
To prevent unknown interrupt disabled time, interrupts should be re-enabled and then 
disabled before reattempting to acquire the lock. 
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Start 


У 


> Disable IRQ Take 


y 


Read spinlock 


Are the values is 


No 32'h0000 0000? 
| Yes 
Enable IRQ 
У 


Critical Section 


trum 


| Release Write Unlock Token 


| 


Enable IRQ 


Figure 7-36 Register Descriptions 


0x0008 SPINLOCKTTLSTS Spinlock Total Status Register 


0x0010 SPINLOCKSWFLAGO Spinlock Software Flag Register 0 
0x0014 SPINLOCKSWFLAG1 Spinlock Software Flag Register 1 
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0x0018 SPINLOCKSWFLAG2 Spinlock Software Flag Register 2 
0x001C SPINLOCKSWFLAGS3 Spinlock Software Flag Register 3 


0х0800+(0х4*1) SPINLOCKTOKEN i Spinlock Token Registers 


7.17.4.1.1 SPINLOCKTTLSTS 


Name LOCK 

| пе | во | во | mo | во | во | во | во | во | во | mo | mo | ro | во | по | mo | по | 
elo | о ре ре Де | о ре ре ре | јој» | о | „| о |] 
ЕЛЕЗЕЕЗІЛЕШЕЛЕНЕНЕЛЕНЕНЕНЕЕЕЛЕНЕН 
Мате LOCK 

[Ime | во | йо по | по | по | по | по | подне | во | по | по, Ро | по | по | по | 
fret] Po | о | о | о | о | о | | у о | гјај о | • | о | | 


Spinlock Total Status Register 


Field Name Type | Reset Description 
Value 
LOCK [31: 0] 0x0 32 lock status 
Read LOCK[i]-0x0, lock i is in the Not Taken state. 
Read LOCK[i]=0x1, lock i is in the Taken state. 


7.17.4.1.2 SPINLOCKSTS i (i=0,1,...,31) 


Spinlock Individual Status (0x00000000) 
Name RESERVED 

(те | во | во | во | во | ro | во | ro | во | яо | во | Ao | во | во | ro | во | во | 
reset} о | о | о [о | о |о|о|о|о|о|ој|о|о|о|о| о. 


ESI CES А Е ЕС С Е Е RR ER СЗ ВЕ Е ES 


Мате RESERVED TAKEN 


[me [so | по | во | по | по | по | по | во | по | по | во | по | по | по | по | ғо, 
Ге ЕН о о о је зро оре о з | а ДО є с 
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Spinlock Individual Status Register 


Field Name Type | Reset Description 
Value 


[RESERVED этно [oo [mesemen — — — — — — — — — 


Read 0x0000 0000, Request and get the lock. 

Read 0x0000 0001, Request but does not get the lock. 
Write Unlock Token, Unlock the lock. 

Write not Unlock Token, takes no effect. 


7.17.4.1.3 SPINLOCKVERID 


OxOFFC Spinlock Version ID (0x00000000) SPINLOCKVERID 


| ви | 15 | па офе|ніо| з| «| у | е | з» | «|» || "| И 


| те | по | пој по | во | по | по | по | во | побив, | по | по | то | по | во | по | 


Spinlock Version ID Register 


Field Type Reset Description 
Name Value 


VERID |[31:0] | RO | 0x0000 0200 | Spinlock Version ID Register 


7.8 АР Clock Control 


Base Addr Range Addr Map Description 


0x7120 0000 ~ 0x712F_FFFF AP Clock Control Register 


7.18.1 AP AP CLK CORE Register Address Map 


0x0020 сат ap апр сід сат ap ahb сїй 
0x0024 сат ap apb сід сат ap apb сїй 
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0х009С сат 151 сід сат 151 cfg 
0x00A0 cgm iis2 cfg сат 152. сід 


0х00А4 сат 153 cfg сат 153 сід 
0x00A8 cgm zipenc cfg сат zipenc сід 
ОХООАС сат zipdec cfg сат zipdec сід 


cgm ap ahb cfg 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEJEAE] 
ame | мере 


Reserved Reserved 
| mo | өш 2, 
| ge |15 | 1а | 1з | 12 | и | ој о | в| "| | 5 | 4 |з|2|1|0 


ћ 
Reserved Reserved сот ар. а 


сат ар апр сід 


ем ПИ Lom еро е 
аг Value 

е атаа ја [0 је 

еа _ [эы |но [а |o јама 

Lwewd ја [а o С ООО 

ее fma [о [а o ООО 


сат ар апр sel | [1:0] RW NA сат ар апр sel: ск ap апр source , 
0: 26m ap ate, 1: 76 8m, 2: 128m, 3: 
192m, default: 2'hO 


cgm ap apb cfg 


_ ви Тиј о ||] 7 [25 [25 [а Ге Ге Га | » 2] е [ [| 


Reserved Reserved 


[Tw [m 
| Reset | В ВОЗ В И ИШИ И ЕЕ ЕЕЕ в ро, 
| ви |і5| «|з | 12 | | пој о | е|7| е| | 4|з|2 т |0 
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мале |_____ | ше |” 
b. sel 


ыз = 
ЕСЛЕНЕЕЕЕ ри [= | 


сат ap apb cfg 


ПС мейе | 
аг Value 

е СВЕ ја [o је 

еа јенјо [а |o је 

еа ОСС [о ја o [asea _ 

еа ја [Ro ја o [Reseved _ 


сат ар apb sel | [1:0] RW NA сат ар арб sel: сік ap арб source , 
0: 26m ap, 1: 64m, 2: 96m, 3: 128m, 
default: 2'hO 


cgm gsp cfg 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ел | ъ= o omm] 


Reserved Reserved 


сат д-р сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а o је —  — - 
рэ Ro л [o ем | 


елеч [Us [Ro ја [о [еее — — — — — 1 
Пеле” ma Ro ја [о Reeves — — — — ——] 


сат gsp sel [1: 0] RW NA сат gsp sel: ск gsp source , 0: 96m, 
1: 153 6m, 2: 192m, 3: 256m, default: 
2'h0 
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сат dispcO сід 


_ [o Го Ге Га Га Ге [55 Го Ге Ге Ге | » Ге Те Го [15] 
из == О 


wee [ООО 1 зо 000 
Peset | о | о | о | о | о | о | о | о |о| о | о|о|о | о | ој | 


Reserved Reserved 


ECHEJEGESESEREJESRERESRZ ERERESENERICI 


Reserved cgm dispcO div Reserved сат dispc 


cgm dispcO cfg 


ЕЕ 
аг Value 

че атаа ја [o Rees о  — — 

Deewd ____ зле] [а o је — — 

Deewd ОСТ |о [а [o [еее — — 


cgm dispcO div [10: 8] RW NA сат dispcO div: сік dispcO = 
сік src/(div +1), default value = 3'hO 


Lese: [ma [ю [а бо ја | 


cgm dispcO sel [1: 0] RW NA cgm зн sel: ог dispcO source , 0: 
153 бт, 1: 192т, 2: 256т, 3: 312т, 
default: 210 


сат dispcO dbi сід 


сат dispcO dbi cfg(0x00000000) 
| Bit [1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | їв | 
меи има 


Reserved Reserved 
Te | то Р ол 


| ви | 15 | va | зз 12 | п | пој [в | 7 | 6 | 5 |4]|з|>2 |!| о] 


ЗЕ сот dispcO dbi di Reserved edm. Ура 
V O dbi sel 
|  — OMM 


cgm dispcO dbi cfg 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а [o [Resened — 


esee: ГО С ја [о [Reeves — — — — — —] 
юма — nsi |ао ја р [ее — — | 


сат dispcO dbi | [10: 8] RW NA cgm dispcO dbi div: clk dispcO dbi = 
div сік src/(div +1), default value = 300 


Dese: [тол [ю (кр Rees —— | 


сат dispcO dbi | [1:0] RW NA сат dispcO dbi sel: ск dispcO dbi 
sel source , 0: 128m, 1: 153 6m, 2: 192m, 
3: 256m, default: 2'hO 


cgm dispcO dpi cfg 


сат dispcO dpi cfg(0x00000000) 
BT ЕЕ ЕЕ E EDI EI КОКО 


ra^ | са | 


| ви |15 | «з | 12 rr пој [в | у | св 5 | «І з | 2 | 1] о] 


сат dispc 
0 dpi зе! 


22050 м | 


сот dispcO dpi div Reserved 


cgm dispcO dpi cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
8124 [RO [а [o Reed —  — - 
оз [о [а |o [вю —  —  - 


сат dispcO dpi. | [16] RW NA cgm dispcO dpi pad sel: clock source 
pad sel from pad, high active, default: 1'hO 


cgm dispcO dpi | [15: 8] RW NA cgm dispcO dpi div: clk dispcO dpi = 
div сік src/(div +1), default value = 8'hO 


Dese: ma [ю [л бо Rees —— | 


сат dispcO dpi | [1:0] RW NA cgm dispcO dpi sel: clk dispcO dpi 
sel source , 0: 128m, 1: 153 бт, 2: 192m, 
3: 384m, default: 2'hO 
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сат dispc1 сід 


ви Ги Го Ге Га Га [5s [55 Га Ге Ге Га |» Го То Го [15] 
те О 


Reserved Reserved 


сат dispc1 сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 [Ro [л [o Red O | 
еј [л [o  Reewd  — 
јо [л [o  Reewd — _ 
сат dispcí div [10: 8] RW NA сат dispc1 div: clk_dispc1 = 
сік src/(div +1), default value = 3'hO 


кәе [ma [ю [л [s Rees —— | 


сат dispc1í sel [1: 0] RW NA cgm чыр; sel: i dispc1 source , 0: 
153 6m, 1: 192m, 2: 256m, 3: 31 2m, 
default: ho 


cgm dispc1 dbi сід 
cgm dispci dbi cfg(0x00000000) 
р, не в а ав пе а а а, 
| леа | 


Reserved Reserved 


cgm dispc 
1 dbi sel 


сат dispcí dbi сід 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а [o Reed —  - 


esee: РЕЗ СЗ ја р [ее — — | 
esee: јето ја р [еее — — | 


сат dispcí dbi | [10:8] RW NA сат dispcí dbi div: сік dispcí dbi = 
div сік src/(div +1), default value = 300 


Dese: [тол [ю [л [s Rees —— | 


сат dispci dbi | [1:0] RW NA сат аізрсі dbi sel: сік dispcí dbi 
sel source , 0: 128m, 1: 153 6m, 2: 192m, 
3: 256m, default: 2'hO 


сат dispc1 dpi сід 


0x00000040 сат dispc1 dpi cfg(0x00000000) сат dispc1 dpi сід 


a eee ы 


е | = 


| Туре | 


Ш 
ee ТЕ ЕТЕ. 
| ви |15 | «|з | 12 | "| пој [ет | | 5 | «з | 2 | «| о] 


сут dispc 


сат dispcí dpi div Reserved 1_dpi_sel 


cgm_dispc1_dpi_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


пе Е ОЕ А о о ЗА 


сат аіврсі арі = RW NA cgm_dispc1_dpi_pad_sel: clock source 
pad_sel from pad, high active, default: 1'hO 

сат dispcí dpi | [15: 8] RW NA сат dispcí dpi div: сік dispcí dpi = 
div сік src/(div +1), default value = 8'hO 
ma јо [л o frese  — 
сат dispci dpi | [1:0] Rw [м јо | сат dispcí dpi sel: сік dispc1 dpi 
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source , 0: 128m, 1: 153 6m, 2: 192m, 


3: 384m, default: 2'hO 


cgm nandc ecc cfg 


ви Ги o Ге Га e [2s [55 Га Ге Ге Ге | » Ге Ге Го [15] 
rs ЕИ 


Reserved Reserved 
vee ЕЕЗ: ЗЕ_ 
Peset [o [o | о | о | о| о | о | оду | о | о | о | о | о | о | о] 
ШШ e л 


«ро fo o- 


№ 
ES 


cgm_nandc_ecc_cfg 


о ит hd „теа 
аг Value 

кемеа [rea [RO ја [0 јама 

Teena з Павле јао [А [о вее 

тезем (бај ја оаа 

елеч А Ro ја [о — [Reseves | 


сат nandc ecc RW NA cgm nandc ecc sel:clk nandc ecc 
sel source , 0: 153 6m, 1: 192m, default: 
1'ћО 


сат sdioO сід 


ви Ги Го [ o] o [5s [55 Го Ге Ге [7 | » Го Ге Го [15] 
еј mes] 


Reserved Reserved 
Туро | ЕТ ы ү aes 


| ви Chis | 14 | із | 12 | 1 | пој о [e | 7 | 6 |з | 4]|з|2 |!| о] 


cgm_sdio0 
_sel 


ПЕС = ow [үә 


Reserved сат sdioO0 div Reserved 
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| Резе: [оо оо [оо [о [ооо ооо [оо [© 


сут sdioO0 сід 


ЕЕ ==] 
аг Value 

кемеа 2700000 С јама 

С Е С ја [о С 

ЕО СЕ ја СО је 


сут sdioO div [10: 8] RW NA сат sdioO div: сік 50100 = 
сік src/(div +1), default value = 3'hO 


Lese: [тл [ю |а о [мее —— | 


сат sdioO sel [1: 0] RW NA сат sdioO sel:clk sdioO source , 0: 
26m ap, 1: 256m, 2: 312m, 3: 192m, 
default: 210 


сат sdio1 сід 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ел ана 


Reserved Reserved 
Tee {OO 
| ви |15 | 1а [яз | 12 | јао [о [е [т [е5 | 4 |з|2|1|0 


сот sdio1 


Reserved Reserved 


сат sdio1 сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј ја o је - 
рз [но ја o [Resened —  — - 


Preserves “|в [Ro ја [о — [Reseves — — — — — 
ее fma [Ro [л о [Reseves — — — — — 


сат sdioí sel [1: 0] RW NA сат sdio1 sel: clk_sdio1 source , 0: 
48m, 1: 76 8m, 2: 96m, 3: 128m, 
default: 2'hO 
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cgm sdio2 cfg 


ви Ги Го Ге o] [5s [55 Го Ге Ге Ге | » E Те Го [15] 
C И 


қа со ПОЗОВИ 
пева [оо [о [ооо [о [ооо [о [о (ооо | 


Reserved Reserved 


| ви |15|14 | із | 12 | п | пој [в | 7 Де | ERERERERERICI 


102 
Reserved Reserved cgm_sdio 


cgm_sdio2_cfg 


нын УУ I || 
аг Value 

ОИ СВЕ | ја [o Reed о  — — 

тее feao [а о Reewd — — — 

Leewd ОСС [Ro [а o [ея — _ 

ые fma [Ro [а o  Reews — —  — 


сат sdio2 sel [1: 0] RW NA сат sdio2 sel: сік sdio2 source , 0: 
48m, 1: 76 8m, 2: 96m, 3: 128m, 
default: 2'hO 


cgm еттс сід 


_ и Ги ој» Ге Ге [25 |» [а Ге Ге Га | » о] е | 7 [| 
ил | em ЭШЕ _____њеи ______| 


Reserved Reserved 


сат еттс cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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еле [ore ја Го [меш | 
esee: ЕЕ ја р [еее | 
елеч rss Ro ја [о [Reseves | 


ее ја [о [л [о [Reseves — — — — — 


сат еттс sel [1: 0] RW NA cgm emmo sel: ск_еттс source , 0: 
26m ap, 1: 256m, 2: 312m, 3: 192m, 
default: 210 


cgm gps cfg 


Сэ Ги Го [ o Га Га Га Ге Ге Ге | » Го T [ [15] 
еј comme [== 


ыл б 
LEZGESESESESEXESESESESESESESESESES ES 
| ви |15|14 | з | 12 зо [о Је у | е | | «|з | 2| «| о] 


Reserved Reserved 


еј е 
LXENKRERERERERERERERERERERZREREREN 


Reserved Reserved 


сат gps сід 


тет | RE m Pet ЕЕЕ 
ar Value 

еа јемјо [а o је 

еа [este [RO ја |o Reewd — — —  — — 

[reseed ЕТ [Ro ја o [asea — — — 

Deewd је [Ro [а o је 


cgm gps sel RW NA cgm gps sel:clk gps source , 0: 64m, 
1: 76 8m, default: 1'hO 


cgm gps tcxo cfg 


ra Ee ЛЕЗО ССО 


И = 
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Гв» lee! 


SS Sa 


cgm_gps_tcxo_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 

524 [RO [NA [o [resev | _ 
еј [л [o  Reewd | 1 
сат др5 ісхо ра | [16] RW NA cgm gps tcxo pad sel: clock source 

d sel from pad, high active, default: 1'hO 
wes [Ro [л [o Reed — 
тп [Ro [а o |Resened | 


cgm gps tcxo se RW NA cgm gps tcxo sel:clk gps tcxo 
| source , 0: 26m ap inv, default: 100 


сат usb ref сід 


ви Ги Го p Га Га Ге [5 | и Ге Ге [ Го Го Ге Го [15] 


Reserved Reserved 


dL- 1-1 


LE NES зелене с ZINC 


сат usb геї сід 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а o [Resened — 
рз [о ја o Red —  — - 


Tene ns [Ro ја — o — [ее — — | 
елеч јет Ro ја р Resees — | 


cgm usb ref sel RW NA cgm usb ref sel: clk usb ref source , 
0: 12m, 1: 24m, default: 1'hO 


сат иагі0 сід 


и Ги Го Ге Га Га [5 55 Го Ге Ге [ | » Го Ге Го [15] 
ІСІГІ ППИ БЕНЕН 


Reserved Reserved 


сат uartO сід 


=” ја јон С е | | 
аг Value 

елен атаа ја [0 —Reewd (| 

[reseed ГО |Бо ја |o ааа 

[reseed [usmr ја [o [Roseved 11 


cgm uartO div [10: 8] RW NA сат uartO div: clk uartO «сік src/(div 
+1), default value = 370 


Dese ma [ю [а [s [кее | 


cgm uartO sel [1: 0] RW NA сат uartO sel: сік uartO source , 0: 
26m ap, 1: 48m, 2: 51 2m, 3: 96m, 
default: 2'hO 


сат uart1 сід 


ШІН EE Ee Га Га Га Га ed я Тк. 
еј Сре 


Reserved Reserved 
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| позе | о | о | о | о | о| о | о | о | о| о | о | о | о | офо о 
„ви | 15 |14 | із | 12 | 1 | пој [в | 7 | 6 |з | 4|з|> | тој 


сот uarti div Reserved 


сат цап! сід 


Bl EN Rl E Ы ЗЕ 
ar Value 

[evened oao ја o је 

Leewd ГЕ |Бо ја о Reewd — — 

Leewd _____ тј |о [а [o Reewd — — — — 


сат цапі div [10: 8] RW NA сат иа div: clk_uart1 = сік src/(div 
+1), default value = 370 


Leser [о [no ја s {мше — — —— 


cgm uartí sel [1: 0] RW NA сат иа! sel: сік uart1 source , 0: 
26m ap, 1: 48m, 2: 51 2m, 3: 96m, 
default: 2'hO 


cgm uart2 cfg 


ви Ги Го Ге Га Га [5s [55 Го Ге Ге [ [ж Го Ге Го [15] 


Reserved Reserved 


сат uart2 сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deer [stem | во ја о [Rees — — — — — 


esmei Jesajo ја [о freser | 
ІСІ ЕЕЕ пету [во ја |о [нее — — — — 
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cgm. uart2 div [10: 8] RW NA сат uart2 аїм:сік uart2 = сік src/(div 
+1), default value = 370 


Lese ma [ю [а [s ја | 


cgm uart2 sel [1: 0] RW NA сат uart2 sel: сіК uart2 source , 0: 
26m ap, 1: 48m, 2: 51 2m, 3: 96m, 
default: 270 


cgm uart3 cfg 


ICNEREIEIEJEZEIEJEJEREIEREIJEIETEZE] 
ІСІГІ а | o omm] 


Reserved Reserved 


cgm uart3 cfg 


з=” | веј и ајот оа 
аг Value 

Teena ПЕС [а јама 

Teena з Павле ја [о је 

Teema јет ја [о је 


сат uart3 div [10: 8] RW NA cgm uart3 div: clk uart3 2 clk src/(div 
+1), default value = 370 


еме ma | [а [s —Reews | 


сат uart3 sel [1: 0] RW NA сат uart3 sel: сіК uart3 source , 0: 
26m ap, 1: 48m, 2: 51 2m, 3: 96m, 
default: 210 


cgm uart4 cfg 


ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕДЕЛЕЛЕЛЕЛЕ 
ТИЕ ОИ 


Reserved Reserved 


| Туре [EN 
| позе | о | о | о | о | о| о | о | о | о| о | о | о |о | о | о | о] 
| ви |15|14 | 1з | 12 | | пој о [в |7 | 6 | 5 | 4|з|2|1]| о 
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сат uart4 | 
| мате | | нее | | iin idi ій 


еј e чо 
L3 нып ____ == 


cgm uart4 сід 


m | 04 Dm [PR me | mm 
ar Value 

е СВЕ ја [o је 

еа [esta [RO ја |o |нөәмеа _ 

еа јтјо [а [o Reewé — — —  — — 


cgm uart4 div [10: 8] RW NA сат uart4 div: clk_uart4 = сік src/(div 
+1), default value = 370 


ее ја [а s [кее | 


сат uart4 sel [1: 0] RW NA сат uart4 sel: сік uart4 source , 0: 
26m ар, 1: 48m, 2:51 2m, 3: 96m, 
default: 210 


cgm 12с0 cfg 


ви Ги Го Ге Га Га [5s [25 Га Ге Ге Ге | » Го T [ [15] 
ІСІГІ == [== 


Reserved Reserved 


сат і2с0 сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј ја [o је — -— 
еј [а o [Resened | 


emer — јето ја [о | [Reseves — — — — — 


сат і2с0 div [10: 8] АМ/ МА сат i2cO0 div: сік i2cO = clk_src/(div 
+1), default value = 370 


еме” [тл [ю [а ГБ Rees | 
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сат і2с0 sel [1: 0] RW NA сат і2с0 sel: ск і2с0 source , 0: 
26m ap, 1: 48m, 2:51 2m,3:153 бт, 
default: 210 


cgm i2c1 cfg 


Cen Ги Го Ге Га Га [s Га Го | Ге Ге | » Ге T Го [15] 
и == О 


Reserved Reserved 
Te | Ро о 
ви |15 | 1а [яз | 12 | и | ој о | в| "| | 5 јазот о 


і2с1 
| Name | reene aid 
С MEM 


cgm i2c1 cfg 


BE NC ЕЕЕ 
ar Value 

кен ajo [а o је 

Leewd ____ ла] |но [а о ООО 

Leewd јтјо [а [o ООО 


сат i2c1 div [10: 8] RW сат i2c1 div: clk i2c1 = ск src/(div 
+1), default value = 370 


Lese: ma [ю [а б [кее — — | 


cgm i2c1 sel [1: 0] RW NA сат i2c1 sel: сік i2c1 source , 0: 
26m ap, 1: 48m, 2: 51 2m,3:153 бт, 
default: 2'hO 


cgm i2c2 cfg 


ви Ги Го Ге To] [5s Га Га Ге Ге Ге | » Го T Го [15] 
еј мере 


Reserved Reserved 
Type 


ET ZEE ИЕКТЕН ү РР 
[Reset | до о | о | о | о| о | о | о | о | о | о | о |о | о | о | о 
| ви pis | 14 | із | 12 | v | пој о [e | 7 | 6 |5 | 4]|з|>2 | 1|o | 


cgm_i2c2_ 
sel 


Reserved cgm i2c2 div Reserved 


те е [= 
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Reset | о | о | о | ој о| о | о | о | о | о | о|о| ро [о 


сат i2c2 сід 


=” == ЕЕ =т=] 
аг Value 

Teena ПЕС [а јама 

еземеа з Павле јао ја [о је 

esenea јет ја фр је 


сат i2c2 ам ПО: 8] RW NA сат i2c2 div: сік i2c2 = сік src/(div 
+1), default value = 3'h0 


Dese ma [ю |а [s ја | 


cgm i2c2 sel [1: 0] RW NA cgm i2c2 sel: clk i2c2 source , 0: 
26m ap, 1: 48m, 2:51 2m,3:153 бт, 
default: 2'hO 


cgm i2c3 cfg 


m [Tops s [o [25 T [2 [2 [ж [o Eo [v [6] 
ел | эш ра 


Reserved Reserved 


сот i2c3 _ 
sel 


сат i2c3 сід 


ШЫ МЕС си ЕУ NN 
аг Value 

С ЕСЕ [а |0 |ә — — — — ——] 

Teena з Павле ја [о freser — — — — — U 

Lese: Шпети|во ја [о [нее — — | 


cgm i2c3. div [10: 8] RW NA сат i2c3 div: clk_i2c3 = ск src/(div 
+1), default value = 370 


Leser Јајо Ww. s — [Reews ——— y — 


cgm i2c3 sel [1: 0] RW NA сат i2c3 sel: сік i2c3 source , 0: 
26m ap, 1: 48m, 2: 51 2m,3:153 бт, 
default: 2'hO 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 464 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


KP SPREADTRUM SC7731C Device Specification 


cgm 12с4 cfg 


ви Ги Го Ге Га Га [5s [55 Га Ге Ге Га |» Го T Го [15] 


0 Ж 
LCAERERERERERESESESERSZEESERERESESRES 


Reserved Reserved 


| Bi |15|1а | 13 | 12 | 11 [зо | о | в | у | ве | 5 |a 3 |2 | 1 [о | 
і2с4 

[ете шеш ай. З 

И 


сат i2c4 cfg 


ЕЕК 
аг Value 

елен атаа ја [о [нє —— 

Leewd Jenaj [а o |а 

Leewd [usmr [а o јама 


cgm i2c4 div [10: 8] RW сат .i2c4 div: clk_i2c4 = сік src/(div 
+1), default value = 370 


Lees С [а о [кее | 


cgm i2c4 sel [1: 0] RW NA cgm i2c4 sel: clk i2c4 source , 0: 
26m ap, 1: 48m, 2:51 2m,3:153 бт, 
default: 2'hO 


cgm 5р0 сід 


| 0x0000008C | сат spiO cfg(0x00000000) сат. | сот spiücfg | cfg 


Бы Ен ое EAS 


—— 


| Туре | 


ESI отет пса 
| ви 115 | 14 тз | 12 |“ [оо [е | у Ре | 514 


Reserved сат spiO div Reserved 


= е [= 
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Reset | о | о | о | ој о| о | о | о | о | о ро ро ро [оо [© 


cgm spiO сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а o [Resened —  — - 
рз [но ја |o [вю — - 


сат spiO pad se | [16] RW NA сат оро pad sel: clock source from 
| pad, high active, default: 1'hO 


кәе јето [mw o [мее | 


сат оро div [10: 8] RW сат spiO div: сік spiO = сік src/(div 
+1), default value = 3'hO 


Lees ја [а [s [кее | 


cgm spiO sel [1: 0] RW NA сат. род. sel: сік, „599 source , 0: 
26m ap, 1: 96m, 2: 153 6m, 3: 192m, 
default: 2'h0 


сот spi1 сід 


| 0x00000090 | cgm spit cfg(0x00000000) cgm : | сот spit сід | . сід 


Бета Га а|еТетаТатиоТо ре 


СЕ 


сот 5рії 
5е! 
е |Ж”. 


сат spit сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eei ГИ [RO (кр [ее — — | 


әзе ГОЛИ СУ ја [о [еее — — — — 


сат spit pad se | [16] RW NA сат spil pad sel: "oe source from 
| pad, high active, default: 1'hO 
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EP SPREADTRUM SC7731C Device Specification 
fesened sn јао [л [s [Reseed —— — — — 


сат spit div [10: 8] RW NA сат ори div: clk зри = сік src/(div 
+1), default value = 3'hO 


еле” С [m [s [кееш | 


сат spit sel [1: 0] RW NA сат spit sel:clk ри source , 0: 
26m. ap, 1: 96m, 2: 153 6m, 3: 192m, 
default: 210 


cgm spi2 cfg 


cgm spi2 cfg(0x00000000) сат врі2 сід 
ам 


НЕЕ 


сат spi2 сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а o [Resened —  — - 
еј ја o [вю —  —  - 


cgm spi2 pad se | [16] RW NA cgm spi2 pad sel: clock source from 
| pad, high active, default: 1'hO 


[sewed јето ја o — Reews — — — — 


cgm spi2 div [10:8] RW NA cgm_spi2_div: clk_spi2 = clk_src/(div 
+1), default value = 3'hO 


ее Б [ю С СЕНЕН СН 


cgm spi2 sel [1: 0] RW NA сат spi2 sel: сік spi2 source , 0: 
26m ap, 1: 96m, 2: 153 6m, 3: 192m, 
default: 210 


cgm iisO cfg 


0x00000098 сат 150 cfg(0x00000002) сат 150 сід 
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КЕЗ SPREADTRUM 5С7731С Device Specification 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | t6 | 


— 


Reserved сат 150 div Reserved 


Te єз — | D 
L3 ЕЕЕ д, 


сат 150 сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а [o [Resened —  - 
рэат | то [NA [o Џемо —— 


сат 150 pad sel | [16] RW NA сат 150 pad. sel: clock source from 
pad, high active, default: 1'hO 
еј fna [o Reed o 


сат 150 div [10: 8] АМ/ МА cgm_iisO_div: СІК 150 = clk src/(div 
+1), default value = 3'hO 


Leser Јајо ја s — [Reews ——  —— — — 


сат 150 sel [1: 0] RW NA 0x2 сат 150 sel: сік 150 source , 0: 
26m ap, 1: 128m, 2: 153 6m, default: 
2'h2 


cgm iis1 cfg 


| охооооооос | сат іїз1 cfg(0x00000002) 


най те ае а ЕТЕЛ 


—— 


Reserved сат Пе! div 


= еә [= 
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КЕЗ SPREADTRUM SC7731C Device Specification 
Reset | о | о | о| ој о| о | о | о | о | о ро ро ро [офи [о | 


сат 151 сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а o [Resened —  — 
рз [о ја |o је O - 


сат 151 pad sel | [16] RW NA сат 1і51 pad sel: clock source from 
pad, high active, default: 1'hO 


ее јето [mv o [мее | 


сат 1514 div [10: 8] АМ/ cgm_iis1_div: сік iis = сік src/(div 
+1), default value = ЗЋО 


еле” ma СУ С С С 


сат 151 sel [1: 0] RW NA 0x2 сат 151 sel: сік 151 source , 0: 
26m ap, 1: 128m, 2: 153 6m, default: 
2'h2 


cgm iis2 cfg 


| 0х00000040 | cgm iis2 cfg(0x00000002) 


Mr и и а нен EE EAR 


фр 


сут 152 s 


| е Гр“ | | 
вене С С С О О Ре С С ГА а С КЕЛЕНКЕ 


сат 152. cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eer ЕСС [а о СН 


жеме — [во [л [о ОО 


cgm iis2 pad sel | [16] RW NA cgm iis2 pad sel: clock source from 
pad, high active, default: 1'hO 
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(СЗ SPREADTRUM | SC7731C Device Specification 
fesened sn јао [л s [Red — — — — 


cgm iis2 div [10: 8] RW NA cgm iis2 div: clk iis2 = clk src/(div 
+1), default value = 3'hO 


ее ma (кр __| веома | 


сат 152 sel [1: 0] RW NA 0x2 cgm iis2 sel: clk 152 source , 0: 
26m. ар, 1: 128m, 2: 153 бт, default: 
2'h2 


cgm iis3 cfg 


"ви Ди ТоДеТеТе Тв в Га Ге Ге ЕЕЕ 


e o = | == | 


E 
а ee 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


сат 153 5 
е! 


еј е | = | e | ~ | 
чене С С С ERES о С С С СЕ «| 


Reserved cgm iis3 div Reserved 


cgm iis3 cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
prea |во [л [o Red | | 
еј ја o [Resened —  —  - 


cgm iis3 pad sel | [16] RW NA cgm iis3 pad sel: clock source from 
pad, high active, default: 1'hO 


ее јето [л СЕНЕН Reews — | 


cgm iis3 div [10: 8] RW NA cgm iis3 div: clk iis3 = clk src/(div 
+1), default value = 3'hO 


Dese [тл [ю [а о [кее | 


сат 153 sel [1: 0] RW NA 0x2 cgm iis3 sel: clk iis3 source , 0: 
26m ap, 1: 128m, 2: 153 6m, default: 
2'h2 


сат zipenc сід 


0x000000A8 cgm zipenc cfg(0x00000003) сат zipenc сід 
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КЕЗ SPREADTRUM SC7731C Device Specification 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
[Name | нән м 


Тло h | 
| пезет Доном | омео ШШЕ ШЕШЕН БЕШ А БЕ БЕШЕНЕ 


Reserved Reserved 


рови KREREREREI 


cgm zipen 
Reserved Reserved S 
c sel 


ЕГИ [E I 
Peel Те Го Горе Те Ге PPP PPP) |] 


сат zipenc сід 


Пе СН ЕС де 
аг Value 

кемеа ЕСЕ КИ СУ јама 

Teena је ја [со |йеема 1 

С ОСС [о ја [о С 

Teena ја [Ro ја Бр ЕО 


сат zipenc. sel [1: 0] RW NA 0x3 сат zipenc sel: сік zipenc source , 0: 
96m, 1: 153. 6m, 2: 192m, 3: 256m, 
default: 2'h3 


cgm zipdec cfg 


и Ги Го Ге Га Га [5s [55 Га Ге Ге [ | » | [тв [ [15] 
еј == [== 


Reserved Reserved 
| Type /— 3 3— —. | . 
[Reset | о | о | о | о | о обр | о | о | о | о | о | о | о | о | о] 
| ви |15|14 | із | 12 | о [о Је у | е |5|4|з|2 |!| о] 


СІ 00 0 а 
с sel 
а) дұ м 


сат zipdec сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena атон (кр |ә — — — — — 
желез [aie [RO ја СИ o 
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(СЗ SPREADTRUM | SC7731C Device Specification 


еле [mss [mo ра Гр [Rees | 
әмма ma mo ја [о [еее | 


сат zipdec sel [1: 0] RW NA 0x3 cgm_zipdec_sel: clk_zipdec source , 0: 
96m, 1: 153. 6m, 2: 192m, 3: 256m, 
default: 2113 


7.19 AON Clock Control 


Base Addr Range Addr Map Description 


0x402D_0000 ~ 0x402D_FFFF AON Clock Control Register 


7.19.1 АОМ АОМ СІК СОВЕ Register Address Map 


езе” |а- СИ 
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EP SPREADTRUM SC7731C Device Specification 


0х005С сат ПИ өрі сід сат rfti sbi сід 
0х0060 сат ам50 сід сат ау50 сід 


0х0064 сат ау51 сід сат avs1 сід 
0х0068 сат djtag tck сід сат айад іск сід 


сат pub ahb cfg 


и Ги Го Ге Га o [5s [5 Го Ге Ге Га | » Ге Ге Го [15] 
ame Дн | ње ОО 


Reserved Reserved 
Te | | м 
| Br |15|14 [яз | 12 | и | ој о [в | у |е| јазот о 


сат pub а 
Reserved Reserved Jm pup 


сат риб апр сід 


ее" = Мр ==“ 
аг Value 

еа fajo [а |о је 

еа Jenaj [а о  Reewd — 

[reseed ЕТ [mo [а o  Reewd — — —  —— 

еа rz [mo [а o  Reewd —  — 


cgm pub ahb se | [1: 0] RW NA сат pub апр sel: сік pub апр 
| source , 0: 26m pub, 1: 96m, 2: 128m, 
3: 153 бт, default: 280 


сат етс геї сід 


сат етс геї cfg(0x00000000) 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | їв | 17 | їв | 
| Мате | ___ песма | кее 00000002 


Reserved Reserved 


| ви [use | із | 12 | п | ој o [e | 7| о |5|4]|з|>2 |!| о] 


сот етс г 


Reserved Reserved 
ef sel 
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EP SPREADTRUM SC7731C Device Specification 


| те [Mw | 
EY 71 ЕШ 


сат emc геї сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а о [Resened - 
рз [о ја |o [Resened —  — - 


Teena ns: [Ro ја [о [еее — — | 
елеч еа mo ја [о [ее — | 


сат етс ref sel | [1: 0] RW NA сат етс ref sel: сік emc ref source 
‚0:6 5m, 1: 13m, 2: 26m aon, default: 
2'h0 


сат aon apb cfg 


ви Ги o Га Га [5 [25 Га Ге Ге Га | » Го Ге Го [ле] 
пите [Ot 


Reserved Reserved 


сат aon apb cfg 


По m Pret [e ==” 
ar Value 

еа ІСІГІ << [а o  [Reswi —  — 

Leewd ГВС [а о Reewd — — —— 

но СЛ СС И 


сат. aon apb di cgm aon apb div: clk aon apb = 
сік src/(div +1), default value = 2'hO 


Dese [ma [ю [а бо Rees —— | 


cgm aon apb se — RW NA cgm_aon_apb_sel: clk_aon_apb 
| source , 0: 26m aon, 1: 76 8m, 2: 
96m, 3: 128m, default: 2100. 
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EP SPREADTRUM SC7731C Device Specification 


cgm audif cfg 


C Ги Го Ге o] [5s [55 [2 Ге Ге Ге | E Те Го [15] 
из | == [юз 


қа со | - — ] 
Peset [ о | о [о [ооо [о [ооо [о [о [ооо | 


Reserved Reserved 


| ви |15|14 | із | 12 | п | пој о Је | 7 6 $ | «з | 2 |i [ao | 


Ш 
Reserved Reserved cgm_audif_ 


cgm_audif_cfg 


нын УУ I || 
аг Value 

ОИ СВЕ ја [o __| веома —  — — 

еле feao ја o ааа 

еее ја [а o [ея — — 

еа rz [Ro ја o  Reewd — _ 


cgm audif sel [1: 0] RW NA сат  audif sel: ск audif source , 0: 
26m 110, 1: 38 4m, 2: 51 2m, default: 
2'h0 


cgm fm cfg 


| 0x00000030 | сат fm cfg(0x00000000) 


= ататета Гага арата Тато ре 


~ = | = 


| ви | 15 | «роз | 12 | п | пој о Је у | е |5|4|з|2 |!| о] 


cg 
m f 
m 


sel 


ERE 
EY А А ПИ о а „| о „| „| о | - | 


Reserved Reserved 
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EP SPREADTRUM SC7731C Device Specification 


сат fm сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шн” es so ја ро e — — —— 


cgm fm pad sel = cgm_fm_pad_sel: clock source from 
zh high active, default: 1'hO 

is [mo [а fo [вю | | 

mano СН СО [ness — — — —— 


cgm fm sel RW NA cgm fm sel: clk fm source , 0: 
26m НО, default: 1'hO 


сат adi сід 


0x00000034 cgm adi cfg(0x00000000) cgm adi cfg 


| "ја зо 2928 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17:16 | 
[Name | С нәмә | Femme | 


Reserved Reserved 
Type | Р ол 
| Bit | 15 | 14| 13 | 12 | 11 [зо [о | г | у [о | 5 | 4 |з аг | тј 0 


сат adi s 
Reserved Reserved нен 


сат аді сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 


o сто и 2 АНЕ. 


Tesne С Ro ја р [еее O 
eme: a Ro ја р freona — — | 


cgm adi sel [1: 0] RW NA cgm adi sel: clk adi source , 0: 
26m г/0, 1: 38 4m, 2: 51 2m, 3: 64m, 
default: 210 


cgm ру/т0 сід 


0x00000038 сат рито cfg(0x00000000) сат ру/т0 сід 
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КЕЗ SPREADTRUM SC7731C Device Specification 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
[Name | нән м 


| = үү = 
ЕЕ аа а ШЕШ ШЕШЕНЕ ЕН БЕШ Н Е 88 8 
ТЕНИ 


Reserved Reserved 


Reserved Reserved 
br 


Я В ЕН №н | 
ED 


сат рмт0 сід 


ШЫН о ЕУ Роз 
аг Value 

СІН Патая [а o ана 

Teena Jesajo ја [о [нее — — — — — 

ема пва [no ја [о |Resemes — — — — o U 

Teena је Ro ја фр је 


сат рмто sel RW NA сат рм/т0 sel: сік pwm0 source , 0: 
32k, 1: 26m rf0, default: 1'hO 


сот pwm1 сід 


0000010 рат носи | крите 
Cen [s 9] [2 Гат [25 Га s [2 T2] [5 Го e [o De 


Reserved Reserved 
туре ООС ЗО СУ |е. O 
wee ү 


Reserved Reserved 
p 


то т 
а: 


сат рмт1 сід 


[FieldName | ви [туре | Sevcie | Reset — быт | 
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— SC7731C Device Specification 


БЕНЕН ЕКЕНСІН [T 
юы ЕЕ (ЛЕН СЕНЕН ЕЕ ИИ 
Teeme ЕЛ ја р [еее — — — — — — 


ewe: — [пы [Ro ја р freona — — | 
әмма mn mo ја [о [мее — — | 


сат pwm!l1 sel RW NA сат pwm!í sel: сік pwm!1 source , 0: 
32k, 1: 26m rf0, default: 1'hO 


cgm ру/т2 сід 


кою | eam pama собою — кран | 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
КОА мем О њем | 


Reserved Reserved 


Reserved Reserved 
e 


ЕДИ E 
ШШ. 


сат pwm2 сід 


Пн |" 0 
аг Value 

кемеа ЕСЕ С [а јама 

Teena ЕС С [А [о вее 

елеч Јајо [мА [о ]Resenes — — — — — —] 

елеч [шп mo ја [о [ее — — | 


сат pwm2 sel RW NA сат рм/т2 sel: ск pwm?2 source , 0: 
32k, 1: 26m rf0, default: 1'hO 


cgm pwm3 cfg 


Г оо | — sempers suono | cam pama ea | 
ви Tos Го Ге Га Ге [25 [25 Га Га Ге Ге [ж o [в [ [15] 
еј ome | ње | 


Reserved Reserved 


дә” е. 
Pese | о | о | о | о | о | о | о | о | о| о | о| о | о| о [о [| 
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(ФЗ SPREADTRUM SC7731C Device Specification 
мат от остра 


с-з БЕЛЕ 


oa >. ти 


cgm_pwm3_cfg 


Bd ҚАРЫ мо 
аг Value 

еа [эп |но ја o је 

еа Павле |но [а о Reewd — — — 

Leewd ns [Ro [а o  —Reewd — — —— 

еа v) [Ro [а o  Reews — — —  — 


сат pwm3 sel RW NA сат pwm3 sel: сік pwm3 source , 0: 
32k, 1: 26m ПО, default: 1'hO 


сат thm сід 


[exo | — com inm sso — тать | 
и o Го Ге Га Га [5s [55 Га Ге Ге Га |» Го T [ [15] 
еј С | ње | 


Reserved Reserved 


Reserved 


еј е 
ЕЕ 


сат thm cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eer јо [а o [жеш OS 


esee: ЕЕ ја [о [неее | 
елеч ја mo [а |о ]Reemes — — | 
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EP SPREADTRUM SC7731C Device Specification 
fesened [оу [m ра [s С — — — 


cgm thm sel RW NA cgm thm sel: clk thm source , 0: 32k, 
1: 1m aon, default: 1'hO 


сат са? dap сід 


Lo [s 9] [2 Га [25 [5 Га Га Tz] [| 2 | e e [ D 


Reserved Reserved 
Type 


сат са? dap сід 


| ЕЕЕ 
аг Value 

ее ІСІГІН: [л о | |леема | 

елеч еј ја [о [нее | 

Teena ја [Ro ја — [o [Rea | 

ее ја [Ro ја [о је 


сат са7 дар sel | [1: 0] RW NA cgm ca7 dap sel: clk са7 Сар 
source , 0: 26m 110, 1: 76 8m, 2: 
128m, 3: 153 | 6m, default: 2'hO 


cgm ca7 ts cfg 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј ee 


Reserved Reserved 


сот са? t 
S sel 


Reserved Reserved 


ал нш 
Pese [o оо [о ро фор о офор [о ро фо [о | 
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(СЗ SPREADTRUM SC7731C Device Specification 


сат са7 ts сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а o је —  — 
рз [о [а o [Resened —  —  - 


павее ns: [Ro ја [о Reeves — — | 
әмма _ [тл Ro ја [бо [ее — — — — —] 


сат са? ts sel [1: 0] RW NA 0х1 сат са7 ts sel:clk ca7 ts source , 0: 
32k, 1: 26m rf0, 2: 128m, 3: 153 6m, 
default: 2'h1 


cgm mspi cfg 


Cen [s 9] Га [2 [es [25 Га Га Га Га ЕЈ Го e [зт D 
Dee] oomen | њем М Т 


Reserved Reserved 
Type 


сат тері cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ває во [NA [o  Reewds |  — - 
рз Ro [л [o [Reseved — _ 


Lewes [пы [Ro ја [о | Resemes — — — — — 
ее mz [Ro ја [о fres — — — — — 


cgm mspi sel [1: 0] RW NA 0х1 сат тор! sel: сік төрі source ‚ 0: 
26m aon, 1: 52m, 2: 76 8m, 3: 96m, 
default: 2'h1 


cgm i2c cfg 


0x00000058 cgm i2c cfg(0x00000000) | сот ідо с _ | 
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КЕЗ SPREADTRUM SC7731C Device Specification 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | t8 | 17 | 16 | 
[Name | нән м 


Тло h | 
Peset ДО Б ПК ЕН ШЕН ШШЕ ШЕ ЕН БЕШ Б СИ 8 


Reserved Reserved 


рови KREREREREI 


cgm i2c s 
Reserved Reserved Ото 


сат i2c сід 


ШЕК СН ЕС де 
аг Value 

Teena foraj [а СИ С 

Teena ____ Рале јао ја [о [мее — — — — — 

Tesema [ns5 [no ја [о |йеема 1 

Пееме ја Ro ја фр Јемен 


сат і2с ве! [1: 0] RW NA сат i2c sel: ск i2c source , 0: 
26m rf0, 1:48m, 2:51 2m,3:153 6m, 
default: 2'hO 


сат НИ sbi сід 


сот гії збі cfg(0x00000000) 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате вама | Reserved 


Reserved Reserved 
| Type  /— 3] 5  — Є 
[Reset | о | о | о | о | о обр | о | о | о | о | о | о | о | о | о] 
| ви |15|14 | із | 12 | о [о Је у | | | «з | 2 |!| о] 


cgm rfti sb 


Reserved Reserved 


сат НИ өрі сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme: [orao [а o | Rewened — — — — — 
желез [aie [RO ја СИ o 
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еле [mss [mo ја Гр [Rees | 
әмма |та Ro ја o СН 


сат ПИ sbi sel [1:0] RW NA сат rfti sbi sel: ск n sbi source , 0: 
26m rf0, 1: 48m, 2: 51 2m, 3: 
26m rf1, default: ono 


cgm avsO cfg 


ви Ги Го Ге o] ЕЗ Го Те Ге Га | » Го Ге Го [ле] 
ет Дн О 


Reserved Reserved 
єл MO 
[Reset | о | о | о | о | о | одро | о | о | о | о | о |о | о | о | 
Re E GE rs Rc rs ER Rc e GS ESI Е Е RSS Ел Л 


сот avsO 
Reserved Reserved gm ш 


cgm avsO сід 


EE dE IP EN 
ar Value 

[evened ІСІГІ << ја o је 

Leewd Jenaj [а |о [Reseved — — — 

Leewd fusa [Ro [а [o [Reewd — — _ 

еа mz [Ro [а o еее 


cgm avsO sel [1: 0] RW NA сат  avsO sel: сік avsO source , 0: 
26m б, 1: 48m, 2:51 2m, 3: 96m, 
default: 2'h0 


cgm avs1 сід 


ви Ги Го Ге o] v [5s [5 Го Ге Ге Ге | » Го Ге Го [15] 
ле О A Dn | Dee 


Reserved Reserved 


сот avs1 
sel 


ww EE С 


Reserved Reserved 
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| Резе: | о [о о | о о [о [о [о [о [о [оо (о [о [о [о 


cgm avsí сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а o [Resened — -- 
рз [о ја |o Reed o - 


esee: пва [Ro ја [о [еее — — | 
юма ra Ro [л [о [еее — — — — — 1 


сат avsí sel [1: 0] RW NA сат avsí sel: сік avs1 source , 0: 
26m rf0, 1: 48m, 2:51 2m, 3: 96m, 
default: 2'hO 


сат ајгад tck cfg 


| 0х00000068 | сат dijtag іск cfg(0x00000000) сат. | сот јад (ск cfg | | сот јад (ск cfg | о сід 


Ката аа әта ә а 


. | 


E 
„ЕЕЕ ҮЕ 


“= | = | 


7 
ЕЛЕН 


сат djtag іск сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eei ГИ С [а о [еш — — — — — 


юма ____ Еау ја [о [неее — — — — 


cgm djtag tck pa | [16] RW NA cgm djtag tck pad sel: clock source 
d sel from pad, high active, default: 1'hO 
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еле [mss [mo ра Гр (|ә | 
әмма mn Ro ја [о [еее — — | 


сат djtag tck se RW NA сат djtag tck sel: ск djtag іск 
| source , 0: 26m aon, 1: 6 5m, default: 
ТО 


7.20 MCU JTAG Interface 


Тре МСУ JTAG interface consists of the following pins. 


€ MTDO, test data output 

MTDI, test data input 

MTCK, test clock 

MTMS, test mode 

MTRST М, test reset, active low 


For JTAG timing parameters please see "JTAG Timing". 


7.20.1. JTAG Timing 


TCK 
TMS 
TDI 
TDO 
Figure 7-37 JTAG Interface Timing 
мол Зргеайгит Communications, Inc., Confidential and Proprietary | | 485 of 1867. 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM і SC7731C Device Specification 


Table 7-13 JTAG Interface Timing 


Parameter Typical 
Symbol 


7.21 


7.21.1 


7.21.2 


7.21.3 


V0.1 


е О || - | - p 
ме [memes | © | =| > С 
hus јават | a | | — 
јавање Р НИ С 
fx СС |* | =|? ]* — 


ZIP Encoder Controller 


Base Addr Range Addr Map Description 


0х2120 0000 ~ 0x212F FFFF ZIP ENC Control Register 


Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused on 
decompression speed. 


Features 
€ Support LZO1X-1 compression; 


Ф Support command queue; 


Function Description 

ZIPENC supports overlapping compression and in-place decompression. It is a block 
compression algorithm—it compresses and decompresses a block of data. Block size 
must be the same for compression and decompression. ZIPENC compresses a block of 
data into matches (a sliding dictionary) and runs of non-matching literals to produce good 
results on highly redundant data and deals acceptably with non-compressible data, only 
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expanding incompressible data by a maximum of 1/64 of the original size when measured 
over a block size of at least 1KB. 


0 
1 8x 8x 
> | 256x8bit | * T. T > || 2bexsbits |47 
7 
AXI R 
PL gin m Async FIFO 
—- КЕ > a 
LN Dict string 
Input string 
Offs 
AXI Write, ZIPENC ZIPENC  -— — Hash Table 
қ бауе је: uda Comp км —» (4x4096x12bits) 


A À 


AS Bus ZIPENC ZIPENC 
Regs Queue ZIPENC 


Figure 7-38 7ІРЕМС Architecture 


Syntax Word 


Header with raw data length «- 13 


ыш Є NN 


В: run length, it is in 2-14. 


В: run length, it is in 1-15. 


Бип-В-3 


Header with raw data length > 13, run length > 18 


ышы а= M4 


'0000' indicates that length is 18 and В, exists. 
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0 ( 
0 ( 
0 ( 
( 
( 
) 
В, Ва: run length, it is in 0~255. If itis 0, then length 
is 255 and Rn exists. 
Ва Вин: run length, it is in 0-255. 
Run = Вон + А; + 18 


MARKER Offset <= 2К, Length <= 8 


ТН ео | 


Е: Repeat length, 2-7; О: Offset LSBs; В: new 
char run length. 


О» О»: Offset LSBs; В: new char run length 


Length =L + 1 


Offset = (O5, O4] + 1 


MARKER Offset <= 2K, Length <= 8 


ПА a> мн 


Е: Repeat length, 2-7; О: Offset LSBs; В: new 
char run length. 


O; О-: Offset LSBs; R: new char run length 


Length = L +4 


Offset = (O5, O4] + 1 


MARKER 2K « Offset <= 16K, Length <= 8 


шаши 


Е: Repeat length, 2-6. 
00 
О; O1: Offset LSBs; В: new char run length. 
О» О»: Offset MSBs. 
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Length =L + 2 


Offset = (Os, 


O4) +1 


MARKER 2K « Offset <= 16K, Length > 8 


НЯ с 


Е: Repeat length, 0/7~31. If Lis 0, then it 
actually is 33 and L, exists. 
La La: More repeat length, 0~255. If І, із 0, then it 
actual is 255 and пул exists. 
О, O1: Offset LSBs; В: new char run length. 
О» О»: Offset MSBs. 
Length = L + 2 
Offset = (Os, O4] + 1 


MARKER 16K « Offset « 64K, Length «- 8 


|| к“ Besenpion 


0 О»: Offset MSB; L: Repeat length, 2-6. 
0 
0 
1 
О, O1: Offset LSBs; В: new char run length. 
О; О»: Offset MSBs. 
Length = L + 2 
Offset = (O3, O5, О;) – 0x4000 


MARKER 16K « Offset « 64K, Length » 8 


| У | ||| | o memo | 


Оз: Offset MSB; L: Repeat length, 0/7. If L is 0, 
then it actually is 9 and L, exists. 


| п: More repeat length, 0-255. If Lais 0, then it 
actual is 255 and L,,, exists. 


V0.1 
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О, O1: Offset LSBs; В: new char run length. 
O; О»: Offset MSBs. 
Length =L + 2 
Offset = ( Оз, O2, O4} - 0x4000 


Run is in 1-3 


ШИ CNN NN 


R: new char run length. 


О; 
Run=R 
Run is in 4~18 
| „нии 
R is 0. 
Oz 
Rn Rais 1-15. 
Вип = В, + 3 
Вип > 18 
ІНІН нии ____ 
R is 0. 
О; 
А, В, ів 0. 
Ван Ва is 0-255, if Вен is 0, then it actual is 255 
and В.о exists. 
Run = Ала + 18 


таи 


ШЕ ме ~ 


0001 0001 
0000 0000 
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0000 0000 


Hash Function 


Hash functions are mostly used to accelerate table lookup or data comparison tasks such 


as finding items in a database, detecting duplicated or similar records in a large file. 


Hash 


functions are primarily used in hash tables, to quickly locate a data record (for example, a 


dictionary definition) given its search key (the headword). Specifically, the hash function is 


used to map the search key to the hash. The index gives the place where the 
corresponding record should be stored. 


ZIPENC implements 2 level hash to improve hit rate, if first hash miss, then active second 


hash. 
Hash Table Source Buf | Hash Table Source Buf 
| 
ABCD | ABCD 
Ана || МИ, БЕН | НИНА EXC 

_ жш И | 

| 
hash. addr1 Match from |. hash адаг us from 
| ћеге | еге 
| 
| 
| 
| 
Опе Назћ | Two Hash 

DES ЕН 
| hash_addr2 
| | 
| | 
| 
| 
| 
І 


Figure 7-39 Hash Function Example 
7.21.4 Control Registers 


Memory map 
ARM base address: 0x2120 0000 


ZIPENC 
аро ZIPENC_CTRL 
0 control 


ZIPENC input 
address, it is 
raw data 
address when 
ы ZIPENC ІМ ADDR compressing; 
4 it is 
compressed 
data address 
when 
decompressin 
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ZIPENC input 


ZIPENC IN LEN 
length. 


ZIPENC 
output 
address, it is 
compressed 
data address 

ZIPENC OUT ADDR when 
compressing; 
itis raw data 
address when 
decompressin 
g. 


ZIPENC 
ZIPENC OUT LEN expected 

output length 

Current input 


ZIPENC CUR IN ADDR 
address. 


Current input 
ZIPENC CUR IN LEN 
length. 


ZIPENC CUR OUT ADD Current output 
А адаге55. 


C t output 
ZIPENC CUR OUT LEN urrent outpu 

length. 

Input queue 


ZIPENC IN QUENE 
control. 


Output queue 


ZIPENC OUT QUEUE 
control. 


ZIPENC 
ZIPENC COMP LEN compression 
length. 


ZIPENC 
ZIPENC COMP STS compression 
status 


ZIPENC STSO AXI master, 


command 
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fone assess је T HN 


queue status 
info. 


Memory 
ZIPENC STS1 control status 
info. 


Compressing 
ZIPENC STS2 
status info. 
ZIPENC 
0x004 | 
ZIPENC INT EN interrupt 
enable. 
0x004 ZIPENC 
ZIPENC INT CLR | 
interrupt clear. 


ZIPENC 
0x004 
ZIPENC INT STS masked 
interrupt. 
0x004 ZIPENC raw 
ZIPENC INT RAW | 
interrupt. 


#X input 
address 


#X input 
ZIPENC IN LENX 
length 


#Х output 
address 


21РЕМС IN ADDRX 


ZIPENC OUT. ADDRX 


#Х output 


ZIPENC ОЏТ LENX 
length 


ZIPENC 


ZIPENC TIME OUT . 
timeout 


Register Descriptions 


7.21.4.1.1 ZIPENC CTRL 
Description: ZIPENC control. 
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0x0000 ZIPENC control register ZIPENC CTRL 


Шай ӘДЕ Е О RR ea 


Reserved AXI GAP 


ZIPE 
ZIPE ZIPE 
Reserved OUT SWT IN. SWT Reserved Reserved 


| Туре | 


Неја Мате Туре | Reset | Description 
Value 


AXI GAP [23:16] AXI accessing gap. 
БЕЗ рана ьо ае О 


OUT SWT [11:10] | R/W It is byte order in a 32bits word, if the source is { 
B1, B2, ВЗ), then it mapped to: 
0: (BO, B1, B2, ВЗ}; 
1: (BO, B1, Ва, ВЗ) > (B3, Ва, B1, ВО); 
2: (80, B1, B2, B3) > (82, B3, BO, В1}; 
3: (BO, B1, Ва, ВЗ) > (B1, ВО, ВЗ, Ва). 
IN SWT RAN It is byte order in a 32bits word, if the source is (BO, 
B1, B2, ВЗ), then it mapped to: 
0: (80, B1, B2, ВЗ}; 
1: (BO, B1, Ва, B3) > (B3, Ва, B1, ВО); 
2: (BO, B1, B2, B3) > (82, B3, BO, В1}; 
3: (BO, B1, B2, B3) > (B1, BO, B3, B2]. 


Le С fae rons 


ZIPENC_RUN [4] R/W | 10 ZIPENC run, write ‘1’ to run ДРЕМС, and it is 
cleared by HW. 


[na pe jme ры — 
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ZIPENC MODE R/W ZIPENC work mode 
0: Normal mode; 
1: Length limited mode (when compression length > 
expected length, writing is not over expected 
length); 


ZIPENC_EN (010 (вә fino | ZIPENC enable, active high. 


7.21.4.1.2 ZIPENC_IN_ADDR 
Description: ZIPENC input address. 


0x0004 ZIPENC input address ZIPENC_IN_ADDR 


(КСС EE ESSE M ee ea Н ЕШ 


ZIPENC_IN_ADDR 


Type 


ZIPENC IN ADDR 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC IN ADDR [31:0] WO _ | 32’h0 | ZIPENC input address, this info will be pushed into 
input queue. 


7.214.1.3 ZIPENC IN LEN 


Description: ZIPENC input length. 
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0x0008 ZIPENC input length ZIPENC IN LEN 


ЛЕЛЕ ЕЕ РЕ ЕРА ea ЛЕ 


Reserved 


Type 


ИЕ BS SOEUR IS ЕАД АИ ДЕНЕ 


Reserved ZIPENC IN LEN 


Field Name Type | Reset | Description 
Value 


ZIPENC IN LEN [12:0] WO | 1380 | ZIPENC input length, this info will be pushed into 
input queue. 


7.21.4.1.4 ZIPENC OUT ADDR 
Description: ZIPENC output address. 


0x000c ZIPENC output address ZIPENC OUT ADDR 


ПО ЕЕ RE EE А EH S eed bd EH 


ZIPENC OUT ADDR 


Г 


КУЛЕ ЕТ ЫЛЕ ШЕЛ ЕБ Р о 


ZIPENC OUT ADDR 


Г 


Неја Мате Type | Reset | Description 
Value 


ZIPENC OUT ADDR | [31:0] 320 | ZIPENC output address, this info will be pushed 
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into input queue. 
Write ZIPENC IN ADDR and ZIPENC IN LEN 
before ХІРЕМС OUT ADDR; ZIPENC IN QUEUE 


write pointer will increase “1” after write ДРЕМС_ 
OUT ADDR. 


7.21.4.1.5 ZIPENC OUT LEN 
Description: ZIPENC output length. 


0x0010 ZIPENC expected output length ZIPENC OUT LEN 


ЕНЕ УРА ЕЛЕ E e ЕКЕ ЕЛЕ ЕЛЕЛЕЗ 


Reserved 


ЕС Л ЕЛ КҮРЕ ТЕЕ 


Reserved ZIPENC OUT LEN 


Field Name Type | Reset | Description 
Value 
ZIPENC OUT LEN [12:0] 13'h0. | ZIPENC expected output length. 


7.21.4.1.6 ZIPENC CUR IN ADDR 
Description: ZIPENC current input address. 
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ZIPENC CUR IN AD 
0x0014 ZIPENC current input address 


DR 
ПЕН A 


ZIPENC CUR ІМ ADDR 


ПЕРА Р Б ЕЕЕ Р 


ZIPENC CUR ІМ ADDR 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC CUR IN- ADDR | [31:0] 32'h0 | ZIPENC current input address, it is active 
parameter in work. 


7.21.4.1.7 ZIPENC_CUR_IN_LEN 


Description: ZIPENC current input length. 
0x0018 ZIPENC current input length ZIPENC_CUR_IN_LEN 


ЕЕ 


Reserved 


Type 


ПЕ ВЕ ЕЕ 


Reserved ZIPENC CUR IN LEN 


Field Name Type | Reset | Description 
Value 
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ZIPENC CUR IN LEN 13һ4 | ZIPENC current input length, itis active parameter 


in work. 


7.21.4.1.8 ZIPENC CUR OUT ADDR 
Description: ZIPENC current output address. 


ZIPENC CUR OUT A 
ZIPENC current output address 


DDR 
ПСА HESSE ERN Л ЕБ EI AGRIS RORIS 


ZIPENC CUR. OUT ADDR 


Яа ЕЕ Т ЕТЕТ ЛЕЯ Е В А Б 


ZIPENC CUR OUT ADDR 


Field Name Type | Reset | Description 
Value 
ZIPENC CUR OUT ADDR | [31:0] 3210 | ZIPENC current output address, it is active 
parameter in work. 


7.21.4.1.9 ZIPENC CUR OUT LEN 
Description: ZIPENC current input length. 
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ZIPENC CUR OUT L 
0x0020 ZIPENC current output length 


EN 
ПЕ RES EE Е 


Reserved 


CERERI ЕА Ер ЕЕ 


Reserved ZIPENC CUR OUT LEN 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC CUR OUT LEN | [12:0] 130. | ZIPENC current output length, it is active 
parameter in work. 


7.21.4.1.10 ZIPENC IN QUEUE 
Description: ZIPENC input queue. 


0x0024 ZIPENC input queue ZIPENC IN QUEUE 


МЕНЕЕ ESSERE АЕ 


Reserved DBG RADDR 


= 


ПЕ nd и Irc onn IR АРА Еа БЕ ШЫ M 


ОЕ 
QC QF 
MPT Q_DEPTH Q_RADDR Q_WADDR 
LR ULL 
Y 


ee а e РВ ТЕ 
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Field Name Type | Reset | Description 
Value 
DBG RADDR [18:16] | RAW | 3’hO Debug read address, set an address to get its 
parameter information from queue. 
Q CLR [15] Queue clear, write ‘1’ to clear queue. 
а о ро С 


атш [з јо [me СОС 
вето СЕ јо m ЕО 
арен СС јо [бю С 
ОИ ГЕН fe ВЕ И 
БЕЛІ es [eo О ОЕ 
О ГЕН fe К ООО 
Ew fea fro m ОЕ 


7.21.4.1.11 ZIPENC_OUT_QUEUE 


Description: ZIPENC output queue. 
0x0028 ZIPENC output queue ZIPENC_OUT_QUEUE 


ПЕ БА ЕЛЕЕ ЕТШІ КО 


Reserved 


ас 
ЕЕЕ и EN EN == 


| туре | 


Неја Мате Туре | Reset | Description 
Value 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 501 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM i SC7731C Device Specification 


О CLR [15] Queue clear, write ‘1’ to clear queue. 


О RADDR [6:4] Read address of input queue. 
[ | p ГН ЕСЕСІ” — 
Q WADDR [2:0] [RO ако | Write address of input queue. 


7.21.4.1.12 ZIPENC COMP LEN 


Description: ZIPENC compression length. 
ZIPENC compression length 


ПВ ЕЕ ЕЕ ЕЕ ЕЕ ЕР ЕН RC 


Reserved 


ЦЕСТЕ RESI FER О И ВЕ ГЕ 


Reserved ZIPENC COMP LEN 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC COMP LEN | [12:0] 1370 | ZIPENC compression length, it got from output 
queue with О RADDR of ZIPENC OUT QUEUE. 


7.21.4.1.13 ZIPENC. COMP STS 


Description: ZIPENC compression status. 
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0x0030 ZIPENC compression status ZIPENC COMP STS 


ШКА ДЕЗЕ ЕЛЕ ЕЕ ЕЛ ЕЗ АЕ 


Reserved 


Type 


ЕБ ДЕЛЕТ А n al PM ЕЛЕЯЕЗЕДЕЙЕЙ 


OL STS ERR STS 


Type 


Field Name Type | Reset | Description 
Value 


OL STS [15:8] 870 Over-long status 
Вт]: #(т-8) segment compression length is great 
than expected length when it is ‘1’, m=8~15. 

ERR. STS [7:0] 810 Error input parameter status 
Bit[n]: £n segment input length is great than 4K 
when it is ‘1’, п=0-7. 


7.21.4.1.14 ZIPENC STSO 
Description: ZIPENC statusO. 
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0x0034 ZIPENC statusO ZIPENC STSO 


ЦБ Е ЕЕ ЕРА СЕО ЕЕ А 


Reserved 


Type 


А ЕУ ЕЕ А КВ А RI ROM 


МЕ! WFI RFIF 
RFIF 
QUEUE ST SAVE STAT FO. FO. FETCH STA OE 
Reserved OF 
ATE E FUL EMP TE MPT 
ULL 
L TY Ү 


а ШЫНЫ 1 


Неја Мате Туре | Reset | Description 
Value 


QUEUE. STATE 2'h0 Command queue state 

0: IDLE; 

1: FETCH; 

2: COMPRESS; 
SAVE STATE [7:6] 270 AXI save state 

0: IDLE; 

1: READY; 

2: WORK; 

3: WAIT. 


WFIFO FULL ві | во |190 | AXI write FIFO full indication. 
WFIFO EMPTY 4] [во |тм | AXI write FIFO empty indication. 


FETCH STATE [3:2] 270 AXI fetch state 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 


RFIFO FULL ІШ [во [т | AXI read FIFO full indication. 
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7.21.4.1.15 ZIPENC STS1 
Description: ZIPENC status1. 


0x0038 ZIPENC status1 ZIPENC STS1 


Еа ЕЕ ЕЕ ЕЛДЕ ЕЛЕНЕ В E 


Reserved MEM1 DEPTH 


e а БЕ Е АЕ 


Reserved MEMO DEPTH 


Type 


“т (је СС 
Value 

О emm [m ОИ 

ew cem [амы [о СС нации 

Pins fo ono ОИ 

wenn peer (тајно [we] шрот 000 


7.21.4.1.16 ZIPENC STS2 
Description: ZIPENC status2. 
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ZIPENC status2 ZIPENC STS2 


ПЕ ПАРА АРНО ИЕ 


ОВЏЕ_РЕРТН OBUF RADDR OBUF WADDR COMP STAET 


= RC_STATE E = ~ 5 WORK PTR 


| туре | 


Неја Мате Туре | Reset | Description 
Value 


OBUF DEPTH [31:28] [RO |4m | Output buffer depth. 
OBUF RADDR [27:24] [RO |4mo | Output buffer read address. 


OBUF WADDR [23:20] ШЕ Output buffer write address. 


COMP STATE [19:16] 4’h0 Compressing state 
0: IDLE; 
: RDY; 
: SEARCH; 
: TRY; 
: LITERAL; 
: MATCH; 
: MATCH_RC; 
: MATCH_LT_9; 
: MATCH_GT_9; 
: OFF_LEN; 
10: OFF_LEN_EX; 
11: LEN_ 34; 
12: OFF_34; 
13: TAIL; 
14: TAIL_RC; 
15: END. 
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о со ч о ст A C го 
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ВС 5ТАТЕ [15:14] Run length and Сору sub-state 
0: IDLE; 
1: RUN; 
2: RUN. EX; 
3: COPY. 


[jm [e | по | ә“ 00. 
WORK PTR [12:0] во | 130 | Work pointer. 


7.21.4.1.17 ZIPENC INT EN 
Description: ZIPENC interrupt enable. 


0x0040 ZIPENC interrupt enable ZIPENC INT EN 


EE БЕЛА БАБА ERI d 


Reserved 


Type 


БЕНЕН 


ZIPE 
Reserved 
TE 


EB m mu 


Field Name Type | Reset | Description 
Value 


ее pe [m — — — — — 
mcos ен [то [еттим severan 
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7.21.4.1.18 ZIPENC INT CLR 
Description: ZIPENC interrupt clear. 


0x0044 ZIPENC interrupt clear ZIPENC INT CLR 


ЗЕ ЕЛЕ ЕЕЛЕЛЕЗЛЕЗЕК ЕТ ЗЕЛ 


Reserved 


Type 


ШЕП ERES А Б ВЕ RS 


TERN : 


Field Name Type | Reset | Description 
Value 


[ea [e [ome [nem — S 
тесе ыя Ја [мо [то [wee recenzeenc роле merom 


7.21.4.1.19 ZIPENC INT STS 
Description: ZIPENC masked interrupt status. 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 508 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731C Device Specification 


0x0048 ZIPENC masked interrupt status ZIPENC INT STS 


С БАЕ ЕЛЕ ЕЛДЕ ИТЕ РЕ 


Reserved 


Type 


БЕЗ ШЕЖЕ ЕКА REC РЕА С 


TERN 


ава 


Неја Мате Type | Reset | Description 
Value 


[ea [re ао — 
јато |а mme pesemmewrmenn 0 
ees m jo [me СЕ 
zrec oone srs [ш но [mo |ннннареюоннитя — 


7.21.4.1.20 ZIPENC INT RAW 


Description: ZIPENC raw interrupt status. 
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0x004c ZIPENC raw interrupt status ZIPENC INT RAW 


Па ЕТ БАЕЛ EE E ЕЛДЕ EGRE ЕЕЕ 


Reserved 


Type 


к с 


| Туре | 


Неја Мате Type | Reset | Description 
Value 


[ea [re | нојеви S 
www С С С С 
[sevonen fm но [то Сте И 
ағас oone л |а” но [то Сто 


7.21.4.1.21 ZIPENC ІМ ADDRX 
Description: Read back ZIPENC input address. 
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0x0050 Read back #Х ZIPENC input address ZIPENC IN ADDRX 


ПЕ ПАРА А ЕР В E БАРИ 


ZIPENC IN ADDRX 


Type 


ПС В Е ИЕ А Р ЕС 


ZIPENC ІМ ADDRX 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC IN ADDRX. | [81:0] ul 32'h0 | Read back £X ZIPENC input address, it is for 
debug. 


7.21.4.1.22 ZIPENC IN LENX 
Description: Read back 4X ZIPENC input length. 


0x0054 Read back #Х ZIPENC input length ZIPENC IN LENX 


ШЕШ ES EE EE IESUS ES БЕ КАТ 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC IN LENX [12:0] но | 130 | Read back £X ZIPENC input length, it is for debug. 
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7.21.4.1.23 ZIPENC OUT ADDRX 
Description: Read back ZIPENC output address. 


0x0058 Read back ЕХ ZIPENC output address ZIPENC OUT ADDRX 


ПОВ ПЕ В ЕЕ Б ЕА 


ZIPENC OUT ADDRX 


Type 


(ЕСЕН ЕВ КЕ АЕТ ЕЕ RI OR 


ZIPENC OUT ADDRX 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC OUT ADDRX Read back £X ZIPENC output address, it is for 
debug. 


7.21.4.1.24 ZIPENC OUT LENX 
Description: Read back 4X ZIPENC output length. 


Read back ЕХ ZIPENC output length ZIPENC OUT LENX 


ЖЕЙ ЕКА Ses E АЕ 


Reserved 


И С С СС i 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 512 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(ӘЗ SPREADTRUM і SC7731C Device Specification 


Z o 277002220 Е NEN GENE 


ZIPENC OUT LENX | [12:0] ii 130 | Read back #X ZIPENC output length, it is for 
debug. 


7.21.4.1.25 ZIPENC TIME OUT 


Description: Timeout. 


0x0060 Timeout ZIPENC TIME OUT 
œ | at | зо | 25 | 26 | 27 | 25 | 25 | 2 | 23 | 22 | 21 | 20 | 1е (те | 17 | 16 | 
| Мате | TIME OUT FLAG TIME OUT NUM 


КЕ | » |» | о ал, |, |• • >| ol ONAC 
e ЕЕ ЛЗ ЛЕЛЕК ЕЗ; НЕЗЕЙ 


TIME OUT NUM 


Type RW 


Field Name Type | Reset Description 
Value 


TIME OUT FLAG | [31:24] 810 Timeout flag, 
Bit[24]: #0 segment timeout; 
Bit[25]: #1 segment timeout; 
Bit[31]: #7 segment timeout; 


TIME OUT NUM [23:0] 24'h100000 | Timeout number, clk zipenc unit. 


7.21.5 Application Notes 


Program Notes 
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7.22 ZIPDEC 


Base Addr Range Addr Map Description 


0х2130 0000 ~ 0x213F_FFFF ZIP DEC Control Register 


7.22.1 Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused on 
decompression speed. 


7.22.2 Features 
e Support LZO1X-1 deompression; 


Ф Support command queue; 


7.22.3 Function Description 


ZIPDEC supports overlapping compression and in-place decompression. It is a block 
compression algorithm—it compresses and decompresses a block of data. Block size 
must be the same for compression and decompression. ZIPDEC compresses a block of 
data into matches (a sliding dictionary) and runs of non-matching literals to produce good 
results on highly redundant data and deals acceptably with non-compressible data, only 
expanding incompressible data by a maximum of 1/64 of the original size when measured 
over a block size of at least 1KB. 


0 
1 8х 8х 
[""|bSexebits | ГО вое 
7 
AXI Read ZIPDEC Async FIFO 
d Fetch 
—»- В QUE ORE SE > вене 
AXI Write ZIPDEC ZIPDEC  -— 
< Save a Async FIFO 4 decomp | 
4 А 
„AHB Bus ZIPDEC BEND 
Regs >| Queue ZIPDEC 
Figure 7-40 ZIPDEC Architecture 
Syntax Word 


Header with raw data length «- 13 


В - „ди | 
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В: run length, it is in 2-14. 


Header with raw data length > 13, run length <= 18 


||| | Сет ____ еш „ | 


В: run length, it is in 1-15. 


0 
0 
0 
0 


Ви =В+3 


Header with raw data length > 13, run length > 18 


ЗА ДЦ || „Сү 5 _____ 
0 


Е ‘0000’ indicates that length is 18 and В, exists. 
0 ( 
0 ( 
0 ( 
( 
( 
) 
Rn Ва: run length, it is in 0~255. If it is 0, then length 
is 255 and Ви exists. 
Ван Вин: run length, it is in 0-255. 
Run = Ң + Во + 18 


MARKER Offset <= 2К, Length <= 8 


ЛІ Ж | 


L: Repeat length, 2-7; О: Offset LSBs; В: new 
char run length. 


О» О»: Offset LSBs; В: new char run length 


Length =L + 1 


Offset = (Os, O4] + 1 
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MARKER Offset <= 2K, Length <= 8 


|| Re | 


Е: Repeat length, 2-7; O4: Offset LSBs; В: new 
char run length. 


О» О»: Offset LSBs; В: new char run length 


Length =L + 1 


Offset = (Os, O4] + 1 


MARKER 2K < Offset <= 16K, Length <= 8 


ШИШЕ врие. 


Е: Repeat length, 2-6. 
00 
О, O1: Offset LSBs; В: new char run length. 
O2 O2: Offset MSBs. 
Length =L + 2 


Offset = (Os, O4] + 1 


MARKER 2K « Offset <= 16K, Length > 8 


ДО > =. _ 


Е: Repeat length, 0/7~31. If 15 0, then it 
actually is 33 and L, exists. 


La La: More repeat length, 0~255. If Lais 0, then it 
actual is 255 and | пул exists. 
O; O1: Offset LSBs; В: new char run length. 
O2 O2: Offset MSBs. 
Length =L + 2 


Offset = (Os, O4] + 1 


MARKER 16K « Offset « 64K, Length <= 8 


В В С ЛО Зе „а 
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0 О: Offset MSB; L: Repeat length, 2-6. 
0 
0 
1 
О; O4: Offset LSBs; В: new char run length. 
О, О»: Offset MSBs. 
Length =L + 2 
Offset = (ОЗ, Oo, О.) – 0x4000 


MARKER 16K < Offset < 64K, Length > 8 


| о | 


0 Оз: Offset MSB; L: Repeat length, 0/7. If L is 0, 
0 then it actually is 9 and L, exists. 
0 
1 
Li La: More repeat length, 0~255. If Lais 0, then it 
actual is 255 and г, exists. 
О. O4: Offset LSBs; В: new char run length. 
O; О»: Offset MSBs. 
Length =L + 2 


Offset = { Оз, Oz, O4} – 0x4000 


Run is in 1-3 


л чии БЕНЕН 


В: new char run length. 


О; 
Вип = R 
Run is іп 4-18 
ІШІП ми ы 
В is 0. 
О; 
Rn Rais 1-15. 
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Run = А, + З 
Вип > 18 
|| | | || ШЕНЕП | 
Oi R is 0. 
О; 
Rn В. 0. 
Вам Raat 0-255, if Во is 0, then it actual is 255 
and В.о exists. 
Run = Ала + 18 


Tail 
|| о | ||| ХЧенд | 
0001 0001 
0000 0000 
0000 0000 


7.22.4 Control Registers 


Memory map 
ARM base address: 0x8x00_0000 


0x0000 ZIPDEC_CTRL ZIPDEC control 


ZIPDEC 
interrupt 
enable. 
ZIPDEC input 
address, it is 

0x0004 ZIPDEC_INT_EN raw data 
address when 
compressing; it 
is compressed 
data address 
when 
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О ЕЯ 


ZIPDEC 

interrupt clear. 
0x0008 ZIPDEC INT CLR 

ZIPDEC input 

length. 


ZIPDEC 
masked 
interrupt. 
ZIPDEC output 
address, it is 
0x000c ZIPDEC ІМТ STS о и 
data address 
when 
compressing; it 
is raw data 
address when 
decompressing. 


ZIPDEC raw 

interrupt. 
0x0010 ZIPDEC ІМТ RAW 

ZIPDEC output 

length. 

ipd tat 

0x0014 ZIPDEC STSO ee 

registerO 

ipd tat 

0x0018 ZIPDEC. 5151 о 

register 

zipdec status 
0x001c ZIPDEC STS2 | 

register2 

zipdec status 
0x0020 ZIPDEC STS3 | 

register3 

zipdec status 
0x0024 ZIPDEC 5754 | 

register4 


input 
address.0 for 
0x0040 ZIPDEC IN ADDR queue, or input 
address for non 
queue. 


0x0044 ZIPDEC IN ADDR1 Input address 1 
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, available only 
if queue en = 
1’b1. 


Input address 2 

, available only 
0x0048 ZIPDEC_IN_ADDR2 | 

if queue еп = 


161. 


Input address 3 

, available only 
0x004c ZIPDEC IN ADDRS3 | 

if queue еп = 

101. 

Input address 4 

, available only 
0x0050 ZIPDEC IN ADDR4 | 

if queue en = 

1’b1. 

Input address 5 

„available only 
0x0054 ZIPDEC IN ADDR5 

if queue en - 

1’b1. 


Input address 6 

, available only 
0x0058 ZIPDEC_IN_ADDR6 | 

if queue еп = 

101. 

Input address 7 

, available only 
0x005c ZIPDEC IN ADDR7 | 

if queue еп = 

161. 

input length.O 

for queue, or 
0x0060 ZIPDEC IN LEN | 

input length for 

non queue. 


Input length 1, 

available only if 
0x0064 ZIPDEC ІМ (ЕМ 

queue еп = 

1701. 

Input length 2, 
0x0068 ZIPDEC IN LEN2 available only if 

queue еп = 
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_ | Ко cuu 


Input length 3, 

ilable only if 

0х006с ZIPDEC_IN_LEN3 ада 
queue еп = 


1791. 


Input length 4, 
available only if 
0x0070 ZIPDEC IN ТЕМА 
queue еп = 
161. 
Input length 5, 
available only if 
0x0074 ZIPDEC IN LEN5 
queue еп = 
161. 
Input length 6, 
available only if 
0x0078 ZIPDEC IN LEN6 
queue еп = 
161. 
Input length 7, 
available only if 
ZIPDEC IN LEN7 
queue еп = 
161. 


Output address 
0 for queue, or 
output address 
for non queue. 


0x0080 ZIPDEC OUT ADDR 


Output address 
1 , available 
0x0084 ZIPDEC OUT ADDR1 only if 

queue en = 
1'b1. 


Output address 
2, available 
0x0088 ZIPDEC OUT ADDR2 only if 
queue еп = 
161. 


Output address 
ZIPDEC OUT ADDRS3 3 , available 


only if 
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queue еп = 
1’b1. 


Output address 
4, available 

0x0090 ZIPDEC_OUT_ADDR4 only if 
queue_en = 
1'b1. 


Output address 

5 , available 
0x0094 ZIPDEC OUT ADDR5 only if 

queue еп = 

101. 

Output address 

6 , available 
0x0098 ZIPDEC OUT ADDR6 only if 

queue еп = 

161. 


Output address 

7 , available 
0x009c ZIPDEC OUT ADDR7 only if 

queue en = 

1’b1. 

Output length.0 

for queue, or 
0x00a0 ZIPDEC. OUT LEN 

output length 

for non queue. 

Output length 1 

ilabl | 

0х00а4 ZIPDEC OUT (ЕМИ (e 

if queue en = 

1'b1. 

Output length 2 

ilabl | 

0х00а8 ZIPDEC OUT LEN2 ии 

if queue en = 

161. 

Output length 3 

, available only 
0x00ac ZIPDEC OUT LENS | 

if queue en = 

161. 
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Output length 4 


, available only 
0х0000 ZIPDEC OUT [ЕМА 


if queue en - 
1'b1. 


Output length 5 

, available only 
0х0004 ZIPDEC OUT LEN5 | 

if queue еп = 

101. 


Output length 6 
ilable олі 
0x00b8 ZIPDEC. OUT. LEN6 le «e dii 
if queue еп = 
ты. 
Output length 7 
ilable оп! 
0х00Ыс ZIPDEC. OUT. LEN7 и ову 
if queue en = 
тЫ. 


Register Descriptions 


7.22.4.1.1 ZIPDEC CTRL 
Description: ZIPDEC control. 


0x0000 ZIPDEC control register ZIPDEC CTRL 


[EE КЕ EE EE С ЕЕЕ ЛЕЛЕ Т 


Reserved AXI GAP QUEUE LEN 


во RN Rw 


КА ЕЛЕ И ЕС ЕЛДЕН ЧЕЗ ЕЗ 


н Ш Е “ЕСЕ: 


| Туре | 
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Field Name Type | Reset | Description 
Value 


л m me Reseved | 
О СС С [m С ОИ 


OUT SWT [11:10] | ВА | 2'hO It is byte order in a 32bits word, if the source is (B3, 
Ва, B1, BO}, then it mapped to: 
0: (B3, Ва, B1, ВО); 
1: (B3, B2, B1, BO} > (BO, ВІ, Ва, ВЗ); 
2: (B3, Ва, B1, BO} > (81, ВО, ВЗ, B2}; 
3: (B3, Ва, B1, ВО) (B2, B3, BO, B1}. 


IN SWT R/W |270 It is byte order in а 32bits word, if the source is (B3, 
Ва, B1, BO}, then it mapped to: 
0: (B3, Ва, B1, ВО); 
1: (B3, B2, B1, BO} > (BO, B1, B2, ВЗ); 
2: (83, Ва, B1, BO} > (81, BO, ВЗ, B2}; 
3: (B3, Ва, B1, BO} > {B2, B3, BO, B1}. 


rs [e [m ООО 
ZIPDEC run, write ‘1’ to run ZIPDEC, and it is 
cleared by HW. 
QUEUE EN [3] R/W- | 10 1'b0: not enable queue function. 
1'b1: enable queue function. 
[es [m [m [mee ОИ 


7.22.4.1.2 ZIPDEC INT EN 
Description: ZIPDEC interrupt enable. 
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0x0004 ZIPDEC interrupt enable ZIPDEC INT EN 


sS S ES ESL EE ES ES ES SITES E E SN ESO а 


Reserved 


Type 


КЗ РА ER BEEN ERR RS ERR SI HI RI RS UR 


Reserved 


Field Name Type | Reset | Description 
Value 


TIMEOUT EN [i$] [вм [150 | Time out interrupt enable 


DEC LEN ERR EN [5] RAW | 10 Decompression length error interrupt 
enbalbe 


шегеленген [и вн [то роботи | 


7.22.4.1.3 ZIPDEC INT CLR 
Description: ZIPDEC interrupt clear. 
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0x0008 ZIPDEC interrupt clear ZIPDEC INT CLR 


Ж АКЕЛ А ЕД ES ES ES SITES EI E ЕЛЕЕ 


Reserved 


Type 


ВЕН БОА ESI КОЛЕ ЕЕ ЕЕ ЕЕ? 


> 


R LR 
| туре | 


Неја Мате Type | Reset | Description 
Value 


ea e реј 
телин [e we me [prer oe meo | 


FETCH LEN ERR CLR [3] WO |180 Write ‘1’ to clear FETCH LEN ERR 
interrupt. 


DEC ERR CLR Write ‘1’ to clear ПЕС ERR interrupt. 
QUEUE DONE CLR Write ‘1’ to clear QUEUE DONE interrupt. 
ZIPDEC DONE CLR |o) |мо |190 | Write ‘1’ to clear 21ІРОЕС DONE interrupt. 


7.22.4.1.4 ZIPDEC INT STS 
Description: ZIPDEC masked interrupt status. 
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0x000C ZIPDEC masked interrupt status ZIPDEC INT STS 


ESSERI ES LUSSO ES РЕ Р EE FEST S ВЕН ENDE 


Reserved 


Type 


ВЕН БОА ESI Е ЕЕ ЕЕ С FCRI KC 


> 


5 TS 
24 с о о о ме 


Неја Мате Type | Reset | Description 
Value 


es [re [one [nem — — — — 
места [в meme јин 
pecen em ss |з. ІШЕ ото 
меље тате е [о [то [ues SAE ERR 
тойла т а [яо [то |име FETCH en сталан ” 
ОАО С [жо [me СЗ 
ueue vonese m [о [me [wakes ove vone nera ___ 
шееетенеге а во [me emezeencomemne — 


7.22.4.1.5 ZIPDEC INT RAW 


Description: ZIPDEC raw interrupt status. 
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0x0010 ZIPDEC raw interrupt status ZIPDEC INT RAW 


RES EI ES ESSERE ES ЕЕ SITES EE FE ES EU 


Reserved 


Type 


ВЕН БОА EST CGU: ВА ЕЕ ЕЕ 


E o 


w Ш AW W 
зз  фОошышнынмын 


Неја Мате Type | Reset | Description 
Value 


ea [re [one [nem — — — — 
Титан m [ж {то ООО 
С ја С [me [eevee ren enr БЕНЕН 
meine |а [о [me |лномелеи няння ____ 
eene ee pa [no [mo | аанай наана 
сени 2 ја [жо [me ОО 
эже cone Rw [m [mo [me ОО 
шееетенеяш а во [me [Рома они | 


7.22.4.1.6 ZIPDEC STSO 
Description: ZIPDEC statusO. 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 528 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731C Device Specification 


0x0014 ZIPDEC statusO ZIPDEC STSO 


ERST БАЕЛ РУ ЕА ЕЯ 


Reserved READ IN LEN 


Type 


ПС БЕ 00 GR S ot PN ORIG ВЕ ВС 


READ IN LEN C SAVE Q C ZIP Q 


Type 


Field Name Type | Reset | Description 
Value 


READ IN LEN [20:8] во | 130 Current read in length for debug use 


C SAVE Q [7:4] 4’h0 Current save queue state, for debug 
use 

C ZIP. Q [3:0] "о С Current decompress state, for debug 
use 


7.22.4.1.7 ZIPDEC STS1 
Description: ZIPDEC status1. 


0x0018 ZIPDEC status1 ZIPDEC STS1 


БЕЗ ШЕ RE ЕЛЕ ЖЕЛЕ Rs oe 


Reserved 


Type 


Reserved SAVE OUT LEN 


(ЕС EIN ESSI E ECC EG c ДОСЯ 


Type 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 529 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM i SC7731C Device Specification 


Field Name Type | Reset | Description 
Value 


SAVE OUT LEN [12:0] во | 130 Current save out length , Тог debug use 


7.22.4.1.8 ZIPDEC STS2 
Description: ZIPDEC status2. 


0x001C ZIPDEC status2 ZIPDEC STS2 


ЕЕЕ ЕЕЕ ЛЕЛЕ ГЕЛЕ ЛЕЛЕ? 


READ IN ADDR 


Type 


EXEIEICGESEREIERESERESESERET AES E 


READ IN ADDR 


Type 


Field Name Type | Reset | Description 
Value 
READ IN ADDR [31:0] но | 3270 | Current read in address , for debug use 


7.22.4.1.9 ZIPDEC. STS3 
Description: ZIPDEC status3. 
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0x0020 ZIPDEC status2 ZIPDEC 5153 


а ЕЕЕ ЕЕЕ ЕЕЗ ЕЕЕ ЕАД ЕЕ ЕЙ 


SAVE OUT ADDR 


Type 


ВСЖЕЛЕЧЕНЕЧЕЛЕЧЕНЧКАКАЕЛЕЧЕВЕЛЕЧЕНКА 


SAVE OUT ADDR 


Type 


Field Name Type | Reset | Description 
Value 


SAVE OUT ADDR [31:0] во | 3270 | Current save out address , Тог debug use 


7.22.4.1.10 ZIPDEC 5154 
Description: ZIPDEC status 4 


0x0024 ZIPDEC status4 ZIPDEC 5153 


ВЕЗИ ЕЛ ЕЛ СИЛЕ КСО a Е ЕЕ Е 


Reserved 


СЕЗ НК ТЕЛ ЕЛЕЕ СВ ЕЕЗ СЯ 


РЕТСН 5Т5 ОЏЕЏЕ 575 ОЏЕЏЕ С5 ZIPDEC CS 


Type 


Field Name Type | Reset | Description 
Value 


FETCH STS [15:12] [RO Цен | Fetch status, for debug use 
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[mess [ma јо јет УЗО 


QUEUE CS [7:5] [RO | sho | Queue state machine, for.debug use 
ZIPDEC CS [4:0] [RO |5по | Zip decompression state machine, for debug use 


7.22.4.1.11 ZIPDEC IN ADDR 
Description: ZIPDEC input address. 


0x0040 ZIPDEC input address ZIPDEC IN ADDR 


ЫЫ S RSS ISI RS IN 


ZIPDEC ІМ ADDR 


ч 


TEES EE БЕ EHI RR RH EE S ЕЕН 


ZIPDEC IN ADDR 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR [31:0] RAW |32'h0 | ZIPDEC input address,, for both queue enable ог 
disable. 
if QUEUE EN = 1'b1, it means address 0 


7.22.4.1.12 ZIPDEC IN ADDR1 
Description: ZIPDEC input address. 1 
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0x0044 ZIPDEC input address 1 ZIPDEC IN ADDR1 


ПЕ ES А А E ES ЕВ Е ДЕЙТ 


ZIPDEC IN ADDR1 


Type RW 


ПС Б АЕ ИЕ ЕЗІ ДЕНЕ 


ZIPDEC IN ADDR1 


ч 


Неја Мате Type | Reset | Description 
Value 
ZIPDEC IN АООВІ | [31:0] 32'h0 | Available only if QUEUE EN = 1751, zip dec read in 
address 1. 


7.22.4.1.13 ZIPDEC IN ADDR2 
Description: ZIPDEC input address. 2 


0x0048 ZIPDEC input address 2 ZIPDEC IN ADDR2 


БӘ EGER ЕЧ E HII РА EU REOR ВВ 


ZIPDEC IN ADDR2 


ч 


ЕЕ СЕС EE ЕЕ 


ZIPDEC ІМ ADDR2 


ч 


Неја Мате Type | Reset | Description 
Value 
ZIPDEC IN ADDR2 | [31:0] R/W | 3210 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 2. 
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7.22.4.1.14 ZIPDEC IN ADDR3 
Description: ZIPDEC input address. 3 


0x004C ZIPDEC input address 3 ZIPDEC IN ADDR3 


ЕЕ ЕЕ РЕТ Л ТИТ 


ZIPDEC IN ADDR3 


Type 


ZIPDEC IN ADDR3 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDRS | [31:0] R/W | 3210 | Available only if QUEUE ЕМ= 1'b1, zip dec read in 
address 3. 


7.22.4.1.15 ZIPDEC IN ADDR4 
Description: ZIPDEC input address. 4 


0x0050 ZIPDEC input address 4 ZIPDEC ІМ ADDRA 


ПЕ ЕЕ БЛЕК 


ZIPDEC ІМ ADDR4 


Type 


ZIPDEC IN ADDR4 


Type 


Field Name Type | Reset | Description 
Value 
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ZIPDEC IN ADDRA4 | [31:0] R/W | 320 | Available only if QUEUE EN = 1'b1, zip dec read іп 


address 4. 


7.22.4.1.16 ZIPDEC IN ADDR5 
Description: ZIPDEC input address. 5 


0x0054 ZIPDEC input address 5 ZIPDEC IN ADDR5 
en ВЕ SIE ЕЕ ERR IIR Е 
[ыы | к М | 


ч 


П Е АСЕ EGRE ЖЄ c e E ЕЗ 


ZIPDEC IN ADDR5 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR5 | [31:0] RW | 3210 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 5. 


7.22.4.1.17 ZIPDEC IN ADDR6 
Description: ZIPDEC input address. 6 
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0x0058 ZIPDEC input address 6 ZIPDEC IN ADDR6 


ШЙБЛЕЛЕЛЕ А ЛЕ E E А БА ИЛ ДЕЛ Т 


ZIPDEC IN ADDR6 


Type 


ZIPDEC IN ADDR6 


Type 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR6. | [31:0] R/W | 3210 | Available only if QUEUE EN = 171, zip dec read in 
address 6. 


7.22.4.1.18 ZIPDEC IN ADDR7 
Description: ZIPDEC input address. 7 


0x005C ZIPDEC input address 7 ZIPDEC ІМ ADDR7 


НЕЙ ESTESA ES ЕЕ e o Ee s ease 


ZIPDEC IN ADDR7 


ZIPDEC IN ADDR7 


Type 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR7 | [31:0] R/W | 3210 | Available only if QUEUE ЕМ = 1'b1, zip dec read in 
address 7. 
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7.22.4.1.19 ZIPDEC IN LEN 
Description: ZIPDEC input length. 


0x0060 ZIPDEC input length ZIPDEC IN LEN 


[55 558533 ЕЗ ES ЕЛ ЕЛЕ ГЕЛЕ ЕЛЕЙ 


Reserved 


Type 


ПС E ПЕ E OR 


Reserved ZIPDEC IN LEN 


Type 


Field Name Type | Reset | Description 
Value 


[31:13] но | 1980 [Reseved 000000000000 
ZIPDEC IN LEN пн 0] RW 1310 | ZIPDEC input length, for both queue enable or 
disable. 
if QUEUE EN = 1'b1, it means read in length 0 


7.22.4.1.20 ZIPDEC IN LEN1 
Description: ZIPDEC input length. 1 
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0x0064 ZIPDEC input length 1 ZIPDEC ІМ (ЕМ 


PS У EE ESI ЕЛДЕ ЕДЕ ЕСО ЕЕ А 


Reserved 


Type 


АЕА АЕ ТЕС 


Reserved ZIPDEC IN LEN1 


тт 8 2 


Неја Мате Туре | Reset | Description 
Value 


ZIPDEC IN LEN1 [12:0] 130 | Available only if QUEUE EN = 1'b1, zip dec read in 


7.22.4.1.21 ZIPDEC IN LEN2 
Description: ZIPDEC input length. 2 


0x0068 ZIPDEC input length 2 ZIPDEC IN LEN2 


аашаа 


Reserved 


Type 


КА SS a RN 


Reserved ZIPDEC IN LEN2 


Pm | 2 


Неја Мате Туре | Reset | Description 
Value 
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ZIPDEC IN LEN2 [12:0] 130 | Available only if QUEUE ЕМ = 1'b1, zip dec read in 
length 2. 


7.22.4.1.22 ZIPDEC IN LENS3 
Description: ZIPDEC input length. 3 


0x006C ZIPDEC input length 3 ZIPDEC IN LEN3 


БЛЕЗ ДЕЛЕЛ ЕР ЛЕЛЕ НЕ RR 


Reserved 


Type 


ЕЛЕДЕ А В IS URN 


Reserved ZIPDEC IN LEN3 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC IN LEN3 [12:0] 130 | Available only if QUEUE EN = 151, zip dec read in 
length 3. 


7.22.4.1.23 ZIPDEC IN LEN4 
Description: ZIPDEC input length. 4 
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0x0070 ZIPDEC input length 4 ZIPDEC IN LENA 


ES РО EE IESU ESQ РЕ ee ооа 


Reserved 


Type 


15:83 855: 070 E ЗЕЛ ЕЧЕЛЕЗ КАЕ SNR ЕЗІ ДЕНЕ 


Reserved ZIPDEC ІМ (ЕМА 


тт 8 2 


Неја Мате Туре | Reset | Description 
Value 


ZIPDEC ІМ [ЕМА [12:0] 130 | Available only if QUEUE EN = 1'b1, zip dec read in 
length 4. 


7.22.4.1.24 ZIPDEC IN LEN5 
Description: ZIPDEC input length. 5 


0x0074 ZIPDEC input length 5 ZIPDEC IN LEN5 


ЖЕЛЕ ЕЕ ЕЗ ЕЛЕ 


Reserved 


Type 


КА e a PS ПА А А 


Reserved ZIPDEC IN LEN5 


Pm | 2 


Неја Мате Туре | Reset | Description 
Value 
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ZIPDEC IN LEN5 [12:0] 130 | Available only if QUEUE EN = 1'b1, zip dec read in 
length 5. 


7.22.4.1.25 ZIPDEC IN LEN6 
Description: ZIPDEC input length. 6 


0x0078 ZIPDEC input length 6 ZIPDEC IN LEN6 


ЕШБЛЕЕЗРЛЕЛОЛЕЛЕЛЕ ee 


Reserved 


Type 


ЕЕ ЛЕЛЕ КЕЛЛЕ АЕ СС СЕ 


Reserved ZIPDEC IN LEN6 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC IN LEN6 [12:0] 130 | Available only if QUEUE EN = 151, zip dec read in 
length 6. 


7.22.4.1.26 ZIPDEC IN LEN7 
Description: ZIPDEC input length. 7 
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0x007C ZIPDEC input length 7 ZIPDEC IN LEN? 


У EE ESI ESO РЕ cre 


Reserved 


Type 


PE ЗЕЛ ПА АЕ ТС 


Reserved ZIPDEC IN LEN7 


тт 8 2 


Неја Мате Туре | Reset | Description 
Value 


ZIPDEC IN LEN7 [12:0] 130 | Available only if QUEUE ЕМ = 1'b1, zip dec read in 
length 7. 


7.22.4.1.27 ZIPDEC OUT ADDR 


Description: ZIPDEC output address. 
ESS Ee e e ЕЕЕ eoe e e 
C CO NN 


ч 


По Б С ПП Бе Р 


ZIPDEC OUT ADDR 


ч 


Неја Мате Type | Reset | Description 
Value 


ZIPDEC OUT ADDR | [31:0] 3270 | ZIPDEC OUTput address,, for both queue enable 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 542 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731C Device Specification 


or disable. 


if QUEUE EN = 101, it means address 0 


7.22.4.1.28 ZIPDEC OUT ADDR1 
Description: ZIPDEC output address. 1 


0x0084 ZIPDEC output address 1 ZIPDEC OUT ADDR1 
[ow | at | зо | 29 | 20 |a | яв | a | a |a |a о | о ЕЕЕ 
| мын O - 


ч 


ПРЕВАРА SN SAN INR С 


ZIPDEC OUT ADDR1 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC_OUT_ADDR1 | [31:0] | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 1. 


7.22.4.1.29 ZIPDEC OUT ADDR2 
Description: ZIPDEC output address. 2 
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0x0088 ZIPDEC output address 2 ZIPDEC OUT ADDR2 


ПЕ ЛЕ АЛЕТ ЕТ ЛЕЛЕ ҮЧ ЛЛ Т 


ZIPDEC OUT ADDR2 


Type RW 


ПС В я БЕ ВСЕ 


ZIPDEC OUT ADDR2 


ч 


Неја Мате Туре | Reset | Description 
Value 
ZIPDEC OUT ADDR2,]|[31:0] | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 2. 


7.22.4.1.30 ZIPDEC OUT ADDR3 
Description: ZIPDEC output address. 3 


0x008C ZIPDEC output address 3 ZIPDEC OUT ADDR3 


ПЕ SBE Ee eee E АБУ 


ZIPDEC OUT ADDRS3 


ч 


Eata А IR Ss БЕТ ЕЗ 


ZIPDEC OUT ADDRS3 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR3|[31:0] | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 3. 
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7.22.4.1.31 ZIPDEC OUT ADDR4 
Description: ZIPDEC output address. 4 


0x0090 ZIPDEC output address 4 ZIPDEC OUT ADDR4 


ПОВ ПЕРА КЕЛЕЛЕ EB ЕЕ А 


ZIPDEC_OUT_ADDR4 


Type 


ZIPDEC_OUT_ADDR4 


Type 


Field Name Type | Reset | Description 
Value 
ZIPDEC_OUT_ADDR4 | [31:0] | RW | 32’h0 | Available only if QUEUE EN = 1’b1, zip dec save 
out address 4. 


7.22.4.1.32 ZIPDEC OUT ADDR5 
Description: ZIPDEC output address. 5 


ZIPDEC output address 5 ZIPDEC OUT ADDR5 


IS ESSE EIE ssi e E I d ЕР 


ZIPDEC OUT ADDR5 


ZIPDEC OUT ADDR5 


каи 


meum ССС С i 
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ДРОЕС_ОЧТ_АООВЬ | [31:0] R/W | 320 | Available only if QUEUE_EN = 1'b1, zip dec save 
out address 5. 


7.22.4.1.33 ZIPDEC OUT ADDR6 
Description: ZIPDEC output address. 6 


0x0098 ZIPDEC output address 6 ZIPDEC OUT ADDR6 


ПЕН ЕЕ НС ЗЕБИ ДЕЛ ЕТ ЕЛЕДЕ 


ZIPDEC OUT ADDR6 


ч 


ШЕШЕСІ ВС Б ПА СЕН 


ZIPDEC OUT ADDR6 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR6|[31:0]. | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 6. 


7.22.4.1.34 ZIPDEC OUT ADDR7 
Description: ZIPDEC output address. 7 
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0х009С ZIPDEC output address 7 ZIPDEC OUT ADDR7 


В ЕТ ES 


ZIPDEC OUT ADDR7 


Type RW 


ПС Б я БРА РЕ ВСЕ 


ZIPDEC OUT ADDR7 


ч 


Неја Мате Туре | Reset | Description 
Value 
ZIPDEC OUT ADDR7][31:0] | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 7. 


7.22.4.1.35 ZIPDEC OUT LEN 
Description: ZIPDEC output length. 


0x00A0 ZIPDEC output length ZIPDEC OUT LEN 


Ea пе ee ea eee БЕ Е 


Reserved 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT LEN [12:0] 1370 | ZIPDEC output length, for both queue enable or 
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disable. 


if QUEUE EN = 1'b1, it means save out length 0 


7.22.4.1.36 ZIPDEC OUT LEN1 
Description: ZIPDEC output length. 1 


0x00A4 ZIPDEC output length 1 ZIPDEC OUT LEN1 
БЛЕЗ Ea РЕ es 
EJ атан 


Type 


ШЕ 29 ЕСЕ ПА LG INS HIR 


Reserved ZIPDEC OUT [ЕМ 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT [ЕМ | [12:0] R/W |1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 1. 


7.22.4.1.37 ZIPDEC OUT LEN2 
Description: ZIPDEC output length. 2 
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0x00A8 ZIPDEC output length 2 ZIPDEC OUT LEN2 


У CER TESI ESQ ЕЕ SR E 


Reserved 


Type 


ПЕ GEN ПАЗИ SRI ДЕНЕ 


Reserved ZIPDEC OUT LEN2 


тт 8 2 


Неја Мате Туре | Reset | Description 
Value 


ZIPDEC OUT [ЕМ | [12:0] R/W | 1310 | Available only if QUEUE EN = 1'b1, zip dec save 
out length 2. 


7.22.4.1.38 ZIPDEC OUT LENS 
Description: ZIPDEC output length. 3 


0x00AC ZIPDEC output length 3 ZIPDEC_OUT_LEN3 


 ЪЕЛЕЗ ЕЗЕЛ ЕЕ ШЕ 


Reserved 


Type 


КА ШЕШ А А А ES 


Reserved ZIPDEC_OUT_LEN3 


Pm | 2 


Неја Мате Туре | Reset | Description 
Value 
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21РОЕС OUT ГЕМЗ | [12:0] R/W | 130 | Available only if QUEUE EN = 101, zip dec save 


out length 3. 


7.22.4.1.39 ZIPDEC OUT LEN4 
Description: ZIPDEC output length. 4 


0x00BO ZIPDEC output length 4 ZIPDEC OUT [ЕМА 
[ee | 31 | 30 | 29 | 20 | az |a | a | | 29 | 22 | 20 | 20 | 10 ЗЕЛЕ 
поло | 


Type 


(СЕЕ ILC RGB КИ АЕ 


Reserved ZIPDEC OUT СЕМА 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT LENA | [12:0] R/W |1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 4. 


7.22.4.1.40 ZIPDEC OUT [ЕМ5 
Description: ZIPDEC output length. 5 
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0x00B4 ZIPDEC output length 5 ZIPDEC OUT LEN5 


PERI У EE ЕЕ НА оа 


Reserved 


Type 


ЕО S ЕЛЕЕ ДЕНЕ 


Reserved ZIPDEC OUT LEN5 


тт 8 2 


Неја Мате Туре | Reset | Description 
Value 


ZIPDEC OUT LENS | [12:0] R/W | 1310 | Available only if QUEUE EN = 1'b1, zip dec save 
out length 5. 


7.22.4.1.41 ZIPDEC OUT LEN6 
Description: ZIPDEC output length. 6 


0x00B8 ZIPDEC output length 6 ZIPDEC OUT LEN6 


ашаса 


Reserved 


Type 


КА ЕЕЕ АЕ UN 


Reserved ZIPDEC OUT LEN6 


Pm | 2 


Неја Мате Туре | Reset | Description 
Value 
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ZIPDEC_OUT_LEN6 | [12:0] R/W | 130 | Available only if QUEUE EN = 101, zip dec save 


out length 6. 


7.22.4.1.42 ZIPDEC OUT LEN7 
Description: ZIPDEC output length. 7 


0x00BC ZIPDEC output length 7 ZIPDEC_OUT_LEN7 
œ ан | зо | ae | 2 | 27 | ав | 25 | aa | 23 | 22 | 21 | 20 | 12 | 1а | 17 | 16] 
LE. ШО | | | 


Type 


ПСЕ ИСЕ Е ПАПЕ 


Reserved ZIPDEC OUT LEN7 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT LEN7 | [12:0] R/W | 1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 7. 


7.22.4.1.43 ZIPDEC TIME OUT 


Description: ZIPDEC time out value 
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0x00CO ZIPDEC time out ZIPDEC TIME OUT 


i EORR ЕВ ЕЕ Е ЕО CR 


ZIPDEC TIME OUT МА. 


ZIPDEC. TIME OUT VAL 


И ЕЕ GR el ВЕ ЕВЕ 


Field Name Type | Reset Description 
Value 


ZIPDEC TIME OUT. VAL | [31:0] 32'h927C00 | zipdec time out value. 


7.22.5 Application Notes 


Program Notes 


Dese: ЕС [Ro је [Reseed — | 
Deme: ја [RO foo [юеш — — — | 
Deme: _ [лї [RO ре [Reews — — — | 


clk gps sel RW 0x0 clk gps sel: clk gps source selection 
1'ћ0: ск 64m 
11: ек 76 8m 


сік gps tcxo сід 


BIBESEREIEJEREJEIEREJEJEREIEIENEREI 


- reserved reserved m 
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| тле ОС | o [m] 
EZA |: И ЕИ ИШИ ЕЕЕ С ро ШЕ EN 
Lg Б ЫЫ ЕЕЕ ЕЕЕ ДЕ ЕЙ 


reserved reserved 


| Туро —  |——.. |. | — 
| "eset В АК ЕЙ ИШ ЕНЕ ПЕ ЕЕ ЕСКЕ 


clk gps tcxo cfg 


Field Name Type Reset Description 
Value 
эр [Ro [oo  [Reewd —— 
еВ Е 


_9Р5_ їсхо_раа | [16] сік gps tcxo pad sel: clock source from pad, 
active high 


ІСІ: ја [OO [неш — — — — — — — 
өеме ја [RO oo [нее — — — — — 


clk usb ref cfg 


C Ja [9o [5 [2s [77 [25 25 [2s [= [2 [ [9] v [6 [v [| 
ГОЙ же ОО њен | 


reserved reserved 


reserved 


clk usb ref cfg 


Field Name Type Reset Description 
Value 


eei mu [no је [Reseed — — | 


кемеа [56] [no је [нема — — — — — — — — 
желез [иы [no oo је — 
Dee — imn [no oo ава 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 554 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


EP SPREADTRUM | SC7731C Device Specification 


сік usb ref sel RW 0х0 сік usb ref sel: сік usb ref source selection 
1'ћ0: сік 12m 
1'h1: ск 24m 


ск uartO cfg 


_ ви Ги [oo] [25 o [s [25 [2 Те Ге [т | [лә [в [зт [15] 
LINGE CHEN | 


reserved reserved 


ск uartO сід 


ет | те ај n 
Маше 

esenea [изо |99 је | 

еа [ро јо је | 

reseve [rsm [Ro јо је | 

freseved та [RO [oo Rem ^ — 


ск uartO sel [1:0] RW 0x0 ск uartO sel: ск uartO source selection 
2'ћ0: сік 26m ap 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


сік цагії сід 


ШЕСІ | оковы БЕКІТІЛЕ ЕЕЕ 
ШІШЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕНЕЛЕЛЕСЕЛЕЛЕ 
те Е 


reserved reserved 


TETTE jee ВВЕ Б GR ES КИШ»; 
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сік цап s 


из <= 
са — num ПП 


ск uart1 сід 


Field Name Type Reset Description 
Value 
зтає [no oo Rem — — — — — — —. 
зле [no [о [Reserved —  — 
пир [Ro oo Rame — 
ск цапії div [10: 8] сік џат_ам: сік div = ак src/(div +1) 
[л [Ro oo |на o 


ск uart1 sel [1:0] АМ/ 0х0 clk_uart1_ sel: ск uart1 source selection 
2'ћ0: сік 26m ар 
2'1: сік 48m 
2'h2: сік 51 2m 
2'h3: clk 96m 


ск uart2 cfg 


ШЕСІ СЕН БЕРЕКЕТТІ | аке | 
_ ви [o [o [5 [2s [77 |» [25 [а |» [2 [7 | [з 6 ||] 
еј же Ба“ њено | 


reserved reserved 


clk uart2 cfg 


Field Name Type Reset Description 
Value 


Deed mu [Ro oo |н — — — | 


желез [зт [no [oo [нема ooo 
желез — nin [no [o0 [Reser — — — — — 
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ск uart2. div [10: 8] сік uart2. div: сік div = сік src/(div +1) 
[ла |n oo [Reme O 


сік uart2 sel [1:0] RW 0x0 сік uart2 sel: clk uart2 source selection 
2ћ0: clk 26m ap 
2'h1:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


ск uart3 сід 


[eos | кіно ов ооо | каа | 
ви Ги [so] |» ] [ж] [2 Га Ге Ге | » о [в [зт [ле] 
СТИДИ ООО ООО 


reserved reserved 


ск uart3 сід 


е” ы тз” 
Маше 

esenea [изу |во јо aese | 

freseved E918 |Ro јо је | 

esenea [rsm [Ro  |oo [Resev | 


[emer та 


[Ro [oo | 
сік uart3 sel [1:0] RW 0x0 ск uart3 sel: ск uart3 source selection 
2ћ0: clk 26m ap 
2'1: сік 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


clk uart4 cfg 


ви Ги [о p [o [ж] [25 Те Ге Ге | » [в [зт [ле] 
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еј че Г че 
|2 -л4 | 


ск uart4 сід 


Field Мате Туре Reset Description 
Value 
эш [mo oo је 
aie) [no [oo [Res ooo y 
| [no ре —Reews — — — — — — 
clk uart4 div [10: 8] ск uart4 div: сік div = сік src/(div +1) 
(nz [mo [oo је oooO 


сік uart4 sel [1:0] RW 0x0 сік uart4 sel: clk uart4 source selection 
2'h0: clk 26m ap 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


сік і2с0 cfg 


[eos | — sees woo — каша | 
ви Ги Го Ге Га Га Га [25 Го Ге Ге | » o [в Го [ле] 
еј оо И ЕЕЕ 


reserved reserved 


ск i2cO сід 


ваат | en | Tyre [Ree | — бы — | 
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I T TT _______ —] 
еле mas [no oo [нш OSS 
еме зне [Ro oo ја 
Preserved [usan [Ro [oo Reed —  — 
сік i2cO div: сік div = сік src/(div +1) 


еее ОЕ [Ro bo Reed O  —  —— 


сік i2cO sel [1:0] RW 0x0 сік i2cO. sel: ск 12с0 source selection 
2'ћ0: сік 26m ар 
2'1: сік 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


clk i2c1 cfg 


0x0000007C сік i2c1 сід (0х00000000) 


|. (вік i2c1_ctg (0x00000000) | 3 T NN 
БЕРЕКЕ повів повів ноті. 
ОО НИ == С | 


reserved reserved 


| Туре | 


clk i2c1 cfg 


ма (D) НН е 
Value 

еле Hw [no oo с 

Preserved [э] [Ro oo [Reseed — 

esenea пат] [Ro [oo нен — 

сік i2c1 div: сік div = сік src/(div +1) 


еее ГБ [Ro је Reed ^ — —  ——- 


сік i2c1 sel [1:0] RW 0x0 сік i2c1 sel: ск 1221 source selection 
2ћ0: clk 26m ap 
2'1: сік 48m 
2'h2: сік 51 2m 
2'h3: clk 153 6m 
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clk i2c2 cfg 


СИ ТТГ | киа | 
Cen [o [so] [25 o Ге [25 Ги Ге Ге Ге | i | [| [59 
ІСІГІ == [om m] 


Бк.” соо 
| eset Ж АЙ Ей | ЕНИ ЛИ И КИ ЕКИ 


reserved reserved 


ER ЕЛЕЛЕМЕНЕЛЕЛЕЛЕ ЕРАМЕНЕНЕНЕЛЕЛЕЛ 


reserved сік i2c2 div reserved 


сік i2c2 cfg 


Field Name Type Reset Description 
Value 
зтає [no oo meme — — — —  —  — 
p» [no oo [Reserved — 
пр во oo [Reserved —  — —  - 
сік 1222 div [10: 8] ск i2c2. div: сік div = сік src/(div +1) 
ma [mo oo Reed — — _ 


ск і2с2 sel [1:0] RW 0x0 сік i2c2 sel:clk 1222 source selection 
2ћ0: сік 26m ар 
2'ћ1: сік 48m 
2'h2: сік 51 2m 
2'h3: clk 153 6m 


clk i2c3 cfg 


СТИ Гане [кшз | 
ви [o Го Ге Га Га Ге [25 Го Га Ге Ге | » [лә [в [зт [15] 
ІСІГІ ове | њи 


reserved reserved 
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сік i2c3 cfg 


BENE TN A RN 
Value 

жеме _ [Gram [no је је — — — — — — — — 

жеме fer [no је је — — — — — — — — 

еземеа [sty [RO Joo freer — — — — — — — 

сік i2c3 div: сік div -сік src/(div +1) 


[wes — [лу [ю oo Reed | 


сік i2c3 sel [1:0] RW 0x0 ск i2c3 sel: ск 1223 source selection 
2'ћ0: сік 26m ар 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


clk i2c4 cfg 


[eoo Гане [окш | 
ви Ги [so] Га o Га [25 Го Га Ге [т | » o [| Го [15] 


reserved reserved 
Type 


рю ~ | 
_ пезет ЙДИ ДБ ОО ПИ ЗОО СО ЕК АИ ПИ И 
ПЕ В Е САС БАН В у аана 


сік i2c4 se 


| Туре | 


clk i2c4 cfg 


Field Name Type Reset Description 
Value 
э] [Ro [oo  [Reewd ^ _ 


eserves ts: |o [oo немае — — — | 
Пеемеі ООО [RO [oo [Resoved | — | 


clk i2c4 div [10:8] |RW foxo [ак i2c4 ам: сік div = сік src/(div +1) 
pe го qe [eme — 77 0 


сік i2c4 sel | 1: 0] сік 1224 sel: сік 1224 source selection 
2ћ0: сік 26m ар 
2'h1: сік 48m 
2'h2:clk 51 2m 
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сік spiO сід 


ШІН ЕЛЕЛЕЛЕЛЕЛДЕЛЕЛЕЛЕЛЕЛІЕДЕЛЕЛЕЛЕЛЕ 


- = reserved reserved 


сік spiO cfg 


Field Name Type Reset Description 
Value 
ШЕЛ с с == 


сік spiO pad sel асса сік „РОЈ pad sel: clock source from pad, active 
еј oo је — 
сік spiO div [10: 8] сік spiO div: сік div = сік src/(div +1) 

(ng [о oo је CS 


сік spiO sel [1:0] RW 0x0 сік spiO sel: сік spiO source selection 
2ћ0: clk 26m ap 
2'h1:clk 96m 
2'h2: clk 153 6m 
2'h3: clk 192m 


сік spit сід 


ШЕТЕН ТЕТИГИ osea 
Сэ Га [so] Га Га Га [25 Го Ге Ге Ге [9 o [тв Го [ле] 


сік о 


reserved reserved spit 
_pa 
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сік spit cfg 


Field Name Type Reset Description 
Value 


п СТ Е НЕ 


сік spit pad sel Tar or сиса clk mul . pad sel: clock source from pad, active 
еј oo [resev — 
сік spit div [10: 8] сік spit div: сік div = сік src/(div +1) 

(ng [Ro [oo је | | 


сік spit. sel [1:0] RW 0x0 сік spit sel:clk spit source selection 
2'ћ0: сік 26т ap 
2'hl:clk 96m 
2'h2: сік 153 6m 
2'h3: clk 192m 


сік spi2 cfg 


НОТ ae 


T ot reserved reserved 
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сік spi2 cfg 


Field Name Type Reset Description 
Value 
эз] [RO [oo  [Reewd ^  — 
por [RO [oo [Reed ——  -— 


clk spi2 pad sel | [16] сік spi2 pad sel: clock source from pad, active 
high 


ema јето [б [нее — — — — — — — 


clk spi2 div [10: 8] сік spi2 div: сік div = сік src/(div +1) 
ing [no ре Reed | | 


сік spi2 sel [1:0] RW 0x0 сік spi2 sel: сік spi2 source selection 
2'h0: clk 26m ap 
2'h1:clk 96m 
2'h2: clk 153 6m 
2'h3: clk 192m 


ск 150 сід 


0x00000098 сік 1150 сід (0х00000002) 


[кие 0% (0x00000002) | < км | 
—— ЕЕЕ 


E —_ reserved reserved 


| Type | 


reserved сік 150 div reserved ск 150 sel 


RW 


ск 150 cfg 


Field Мате Туре Reset Description 
Value 


eei mum [no је [Reseed — — | 


esemes веј [oo [еше | — — | 


сік 150 pad sel [16] ск iisO pad sel: clock source from pad, active 
high 
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пе [RO oo [meme Sd 
сік 150 div [10: 8] сік 150 div: сік div = ск_згобам +1) 
тај foo је — — 


сік 150 sel : RW 0x2 сік іїз0 sel: сік 150 source selection 


2'h0: сік 26m ap 
2'hl:clk 128m 
2'h2: сік 153 бт 


ск iis сід 


ШЕСІ: | кін чок | кае | 
ИТНЕЛЕЛЕЛЕЛЕЛЕТ Гота Га и e De Do 


E reserved reserved 


еј e | Em om 


сік iis сід 


Field Мате Туре Reset Description 
Value 
эр [RO [oo  [Reewd —— 
gan |во [oo [Reseved —— — 


сік iis pad sel [16] сік iis pad sel: clock source from pad, active 
high 


[wee је је [Reewi — — — | 


сік 1151 div [10: 8] [RW охо | сік iis div: сік ам сік src/(div +1) 
КЕ па С ои _____________ 


сік 151 sel | 1: 0] сік 151 sel: сік 1151 source selection 
2ћ0: сік 26m ар 
271: сік 128m 
2'h2: clk 153 6m 
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сік iis2 сід 


пратити Гија а ата ет ер 


Ы геѕегуеа reserved 


clk iis2 cfg 


Field Name Type Reset Description 
Value 
эр [Ro [oo  [Reewd ^ _ 


clk iis2 pad sel [16] сік 152 pad sel: clock source from pad, active 
high 
mno [oo [Remi —  — 
сік 152 div [10: 8] сік iis2 div: сік div = clk_src/(div +1) 
(na [Ro [Oo frees 


сік iis2 sel : RW 0x2 СІК iis2 sel: clk iis2 source selection 
2'h0: сік 26m ар 
2'1: сік 128m 
2'h2: clk 153 6m 


ск iis3 сід 


ветеране Ен а а О EUER 


Ы reserved reserved 


ECHEJEJEJEJEREJEREREAER 5 | «| з| 2| «| ря 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 566 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


КЕЗ SPREADTRUM 5С7731С Device Specification 
name C | зе» Г нам | 
НЕВИН UU 


СІК 153 cfg 


Field Мате Туре Reset Description 
Value 
эр [Ro [oo  [Reewd ^ — - 
aim [RO oo [reva CS 


сік iis3 pad sel [16] ск iis3 pad sel: clock source from pad, active 
high 
паті [Ro је |йееме | | 
сік 153 div [10: 8] сік iis3 div: сік div = сік src/(div +1) 
ing |Ro foo mem | 


сік iis3 sel [1:0] АМ/ 0х2 сік 1153 sel: ск 153 source selection 
2ћ0: сік 26m ар 
2'h1: clk. 128m 
2'h2: clk 153 6m 


clk zipenc cfg 


ви Ги Го Ге Га Га [s [25 Го Ге [5 | » | | e [ [15] 


reserved reserved 
Тре | те 
| Bt |15|14 1 | 12 | п јо |9|8 | | в | 5| «| з|2| 1|0. 


сік zipenc | 
ве! 


ef мо 
Peel ре Ге С О ОС ОС ОС О ОСЗ ОС ОСЗ ОЕ ОС ОЗ 


reserved reserved 


clk zipenc cfg 


Field Name Type Reset Description 
Value 


emer је је [Ren — — — — — — — 


ема [esie [no је [ште — — — — — — — 
пееме nem |o oo [Rees — — — — — 
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esma [tz [Ro [oo [Reema | 


clk zipenc sel [1:0] RW 0x3 сік zipenc sel: ск zipenc source selection 
2'h0: clk 96m 
271: СК_153 6m 
22: clk 192m 
2'h3: сік 256m 


clk zipdec cfg 


| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | reserved reserved 


ЕНЕ И NNNM EUM 
EZ | О сен ЕН ЕШ ЕН ее ее И de] 
| ви [is te | 13 | a OT поје | в 7 е [е [аз 2 1 [о 


сік граес 
reserved reserved -Ąpdec_ 


clk_zipdec_cfg 


omo mme нет 
Value 

fresened рај [ow јет — | 

еа езлві [Ro јо је | 

freseved јав [RO јо [Resev | 

eseve [лд јо oo [Resev | 


сік zipdec sel [1:0] RW 0x3 clk_zipdec_sel: clk_zipdec source selection 
2'h0: сік 96m 
271: СК_153 бт 
22: сік 192m 
2183: сік 256m 


7.23 АОМ Clock Control 


Вазе Адаг Вапде Addr Мар Description 


0х4020 0000 ~ 0x402D FFFF AON Clock Control Register 
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7.23.1 AON Clock Register Address Map 


[mese ume [же 


clk pub ahb cfg 


ви и Го [25 |» [2 Ге [25 Ги Та [2 [77 | 5] v» [пе] [з 
еј торно 


reserved reserved 


Type 


әт ттен етте l 
| него: ШЕ И ИШЕ ЕЕ И И ЕШ ЕТИКЕТА ИСА И БЕН 
ВВС СЗ Е С ВВЕСЬ С С І КИЕ ПИ 


сік риб аһ 
b sel 


ÉE3 ————— “ны 


reserved reserved 
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rest | о | о | о | о [о {о [о {о јо јо јо јо [о {о | о | о] 


сік pub апр сід 


Field Мате Туре Reset Description 
Value 
эр [Ro [oo [Reed ^ _ 
pog [RO [oo [Reseved ^ — 
неа [Ro oo [Reseved — -— 
ma [RO [ow Rees | — — 


clk pub ahb sel |[1:0] RW 0x0 clk pub ahb sel: clk pub ahb source selection 
2'ћ0: ск 26m pub 
271: сік 96m 
22: clk 128m 
2'h3: clk 153 6m 


сік emc cfg 


СИ БЕРЕТ ТЕТІ [кете | 
ви а Го | Га Га Ге [25 Го [з Ге Ге | » o [тв Го [15] 
ІСІГІ ню | њи 


reserved reserved 


сік emc di clk emc se 
reserved reserved 


V 
m [Eo || | 
LTXERERERERERERERERERKERERERERENENEN 


сік emc cfg 


Field Name Type Reset Description 
Value 
зр |во [oo [Reseved ^  — — 


esemes Eo: |o је [неш — — — | 
eseme — n5: mo oo [юе — — — | 


[лә [no oo meme | 


сік emc sel [1:0] АМ/ 0х2 сік етс sel: ск етс source selection 
2'ћ0: сік 26m pub 
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2'hl:clk 624m 
2'h2: сік 768m 
2'h3: сік 1066m 


clk aon apb cfg (0x00000000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | їв | 17 | в 
| Name | ваа | жее SOE 


reserved reserved 


clk aon ap сік aon ap 
b div b sel 


сік aon арЫ сід 


B ddl MEN EN 
Value 

езт [изо јо [Reed | | 

freseved _ [э [RO [oo  [Reewd | 

пс ЕТЕ ЕИ Ен е 

cen [та | [0x0 | ek aon ро ам ok дис ок зову) __ 

me Ші” ест 


сік aon apb sel т 0] сік aon арб sel: ск aon арб source selection 
2ћ0: clk 26m aon 
2'1: сік 76 8m 
2'h2: clk 96m 
2'h3: clk 128m 


сік audif cfg 


ви o [9 29 o [s [25 [2 Ге Ге Ге | » | [зт [15] 
Dew | З БЕНЕН”! БЕНЕН 


reserved reserved 


Twee со | т 3h 
| Безе | 1:7 О ЕЕЕ Й | deeds Teo] С To] 
ЕСЕ ЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЙЕЛЕЛЕЛІС; 
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сік audif s 
reserved reserved el 


лз ки 
вези Де Де Го ЕШЕЗЕЕЕЕ 


сік audif cfg 


Field Name Type Reset Description 
Value 
эр [Ro [oo [Reseved —— _ 
pog [RO [oe [Reseved —  — 
msa [Ro foo [Reseved - 
ina [о [oo [Red —  —  - 


сік audif sel [1:0] RW 0x0 ск audif sel: ск audif source selection 
2ћ0: clk 26m 110 
2'h1:clk 38 4m 
2'h2: clk 51 2m 


сік fm cfg 


0x00000030 ск fm cfg (0х00000000) 


reserved 


| Name | reserved reserved 
Te | то СИ 


сік fm сід 


Неја Мате Туре Reset Description 
Value 


эмее mu [no је [Reseed — — | 


esemes ЕЕ [RO oo [Ree — — — | 


clk fm pad sel [16] сік fm pad sel: clock source from pad, active 
high 
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ее [nes [Ro oo Remi Sd 
кемеа ао oo је 


clk adi cfg 


[eos јака ја | 
_ ви [o о p [2 Ге [25 Ги 5 [2 [7 | » [8 [зт [15] 
еј речно 


| Туре =, ж = 
| Reset ИШЕ ИЕН И p ЫШ ЕИ И ИЕ И ee] 


reserved reserved 


| Name | reserved reserved сік adi sel 


clk adi cfg 


Field Name Type Reset Description 
Value 
эр [RO [oo  [Reewd ^  - 
рз] |Ro [oo [Reseved — 
пыз [RO oo Reed | 
(na [Ro |99 Reed —  — | 


сік adi sel [1:0] сік adi sel: ск adi source selection 


ск pwmO сід 


[сообщи | spesa | скрою | 
Lm [o [9o [3 [25 [7 29 25 [7 [а [2 [7 [ 9 e | [v [| 
Du НИ З | ен SA 


reserved reserved 


reserved 
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ск pwmO сід 


Field Name Type Reset Description 
Value 
эр [Ro [oo [Reseved ——  — —  -— 


esemes — Es: [RO [oo [ешеш — — — | 
esemes |е [Ro је [Reer | 


ее је foo је — — — — — — —— 


сік pwmO sel RW 0x0 сік рито sel: clk_pwm0 source selection 
1'h0: clk 32k 
1'hi:clk 26m НО 


сік pwm1 сід 


0x0000003C сік pwm1 сід (0x00000000) 


(криті сід | 
Нана новив повів повів оно + 
| ү сома рж У | 


reserved reserved 


clk pwm1 cfg 


Field Name Type Reset Description 
Value 
эр [но [oo  [Reewd ^ _ 


eserves ЕС [RO [oo [Reer | — — | 
павее |і [Ro [oo [ree — — — | 


өем [тц [Ro foo [Reeva — — — — — — —— 


сік pwm1 sel RW 0x0 сік pwm1 sel: сік pwm1 source selection 
1'ћ0: сік 32k 
1'hi:clk 26m НО 
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сік pwm2 cfg 


кою [ok вила аб 0000000) | кри | 
Cen Ги [so] [25 o Ге [25 Ги Та [2 Ге | » [о |в [7 [15] 
еј ама 


reserved reserved 


clk pwm2 cfg 


Field Name Type Reset Description 
Value 
peg [RO oo [rera | 
aie) [Ro јо [Reema | 
msa [RO [oo [Reseved —  — 
inq [ою [oo С - 


ск pwm2 sel RW 0x0 сік pwm2. sel: сік pwm?2 source selection 
1'h0: ск 32k 
1'hi:clk 26m НО 


ск pwm3 сід 


ШЕСІ ЕН БЕНЕГІТТІСЕГІСІ: | скрываю | 
Ten [o [o [5 [25 [7 29 2 [2s [= [2 [7 [9 6 [ v [6] 
Пы-| шы 0 


reserved reserved 


reserved 


ск pwm3 cfg 
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Field Name Type Reset Description 
Value 
эр [Ro [oo [Reseved ^ _ 


Feseved Es: [RO [oo [Rees — | 
певамо ss [RO foo [юе | — — | 


Dems — tz" [RO oo [юе — — — — — — — yS 


clk pwm3 sel RW 0x0 сік рит3 sel: сік pwm3 source selection 
1'h0: сік 32k 
1'h1:clk 26m НО 


clk thm cfg 


СТИ кт ною) БЕНЕН ака | 
_ ви Ги Го Ге Га T [s [25 Го Га Ге Га | » [лә [тв [зт [15] 
LINE C NNNM EN NND MUN 


reserved reserved 


ак. 
reserved reserved d 


clk thm cfg 


Field Name Type Reset Description 
Value 
эр [Ro [oo  [Reewd —— _ 


esemes — Es: |но [oo [еш — — — | 
esmes ОЕ |Ro је [Ree — — — | 


ее _ [тї [о foo (еее — — — — — — —— 


сік thm sel RW 0x0 сік thm sel: clk thm source selection 
1180: сік 32k 
1'hi:clk 1m aon 


сік ca7 dap сід 


0x0000004C сік ca7 dap cfg (0x00000000) ск са? dap сід 
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| Bit | зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
[Name | __ поема ___Ц____- eee | 


reserved reserved 


сік са? dap сід 


Field Name Type Reset Description 
Value 
ma [RO [oo  [Reewd ——  — — - 
еј oo [reva | 
ма [Ro јо [Reed | 
та [RO [oo [Reed č  — — — 


clk ca7 dap sel [1:0] RW 0x0 сік са/ dap sel: сік са? dap source selection 
2'h0: сік 26m rfO 
2'hi:clk 76 8m 
2'h2: clk 128m 
2'h3: clk 153. 6m 


clk ca7 ts cfg 


ви Ги Го Ге Га Га [5 [25 Го Ге Ге [5 [ж Го [| [ [15] 
еј come Ro mm] 


reserved reserved 
Te | то | те 


EE RSS a а |а ЕИ (а ко 


сік са? ts 
sel 


уе = И И | ти 
LZAEPZAESERENESESESESESESESESESERN 


reserved reserved 


clk ca7 ts cfg 


веселе | вк [туе [Rest] вее 
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с БЕНЕН БЕРЕН КС: [ooo] 
eee: mu [RO је је | 
eseme Es: |o [oo [еш — — | 
певамо — ss [RO [oo [юе | 
Deed ЕВЕ |mo oo [юе —  — — — — — —] 


ск са? ts sel [1:0] RW 0х1 сік са? ts sel: ск са? ts source selection 
2ћ0: сік 32k 
2'hl:clk 26m 110 
2'h2: clk 128m 
2'h3: clk 153 6m 


ск mspi сід 


БЕСІ ЕЕ imere пио јасмин | 
ШІН ЕЛЕЛЕЛЕЛЕЛДЕЛЕЛЕЛЕЛІЕІЕДЕЛЕЛЕЛЕЛЕ 
Dum ме њен || 


reserved reserved 
Type 


БЕРЕ ЕЕ ОЕ WE UN 
Se ЕН ОЗ И ИЕЫ oss ОВ СЗ И 
ЕСЕК ЕИЕЛЕ ЛЕ ЕЕЛЕНЕЛЕЛЕЛЕНЕНЕЛІЛЕНЕЛ 


сік тор! s 


reserved reserved el 


тер = 5 ШЕТЕН 


ЕЕ мм 


ск тор! сід 


Field Мате Туре Reset Description 
Value 
pua [Ro јо [Reed | — | 
рз] [RO [oo [Reseved —— 


reserved |[15:8] [RO |00 | Reserved 


Deme — [ло [ro oo [юе — — — | 


clk mspi sel [1:0] RW 0х1 сік тері sel: сік тор! source selection 
210: сік 26m 
271: сік 52m 
2'h2: сік 76 8m 
2'h3: clk 96m 


clk i2c cfg 


0x00000058 сік i2c сід (0x00000000) | сікідо со о | 
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| Bit | зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
[Name | __ О ПО 


reserved reserved 


сік i2c сід 


Field Мате Туре Reset Description 
Value 
эр [RO [oo  [Reewd ^ 
рй [Ro [oo [Reseved —— - 
neg [RO oo [Reed —  — 
тај [ow Reed CS 


сік i2c sel [1:0] АМ/ 0х0 ск i2c sel:clk i2c source selection 
2'h0: clk 26m 110 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


сік avsO cfg 


Cen [s [=| [2 [2 [25 [25 72s [з] [гт | 2 [ [тв | [15. 
ТІГІ нн 


Г туре — . | д — 3| 
| Безе | о | о | о | о | „(о | о | о | о | о | о | о | о| о | о | о 


reserved reserved 


ИТЕ АЛЕ АБА ECRIRE Б ECRIRE ESI ESTERI 


сік ау50 s 


reserved reserved 


ск avsO сід 
Field Мате Туре Везе! Description 
Value 
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feseved mu [mo oe је | 
Desmei — Es: |o [oo [Reer — — — | 
павее ОЕ mo [oo [юе | | 
Dee: |та [ro oo [юе | 


ск avsO sel [1:0] АМ/ 0х0 ск avsO sel: сік ау50 source selection 
2'h0: сік 26m НО 
271: сік 48m 
2'h2:clk. 51 2m 
2'h3: clk 96m 


ск аув1 cfg 


ви Ги Го Ге Га or [s [25 Го Га Ге [т | » o [в [зт [ле] 
ІСІГІ шы | RN 


reserved reserved 


Type 


тт = тт 
| неге | ОЗ ВК ИШ ИЕН ЕИ ИИ БЕ ЕЕН И ЕКЕ 
ЕЕ ЕЕ БЕ ЕН ПЕН ЕЕ ЕШ ИЯ 


сік ау51 s 


reserved reserved el 


ET ни 


ск avsi сід 


Field Name Type Reset Description 
Value 
эр |во [oo  [Reewd —— _ 
wate) |Ro [oo [Reseved — 
msa [RO [oo [Reed —  . -— 
ma [RO joo Reed CS 


clk_avs1_sel [1:0] АМ/ 0х0 ск аув1 sel:clk avs1 source selection 
2'h0: сік 26m НО 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


7.24 MCU JTAG Interface 


The MCU JTAG interface consists of the following pins. 
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€ MTDO, test data output 

MTDI, test data input 

MTCK, test clock 

MTMS, test mode 

MTRST М, test reset, active low 


For JTAG timing parameters please see "JTAG Timing". 


7.241 JTAG Timing 


око 


їтскн Пек, 
> 


ТСК 


TMS 


TDI 


TDO 


Figure 7-41 JTAG Interface Timing 


Table 7-14 JTAG Interface Timing 


Parameter Typical 
Symbol 


ле оте си Гер - | - С 
he [meme | e| -| С 
ыз О | — | — С 
he СЕ || - | d 
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Parameter Typical 
Symbol 


ко | TDO Data Output Delay | Data | TDO Data Output Delay | Delay 


7.25 ZIP Encoder Controller 


Base Addr Range Addr Map Description 


0x2120_0000 ~ 0x212F_FFFF ZIP ENC Control Register 


7.25.1 Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused оп 
decompression speed. 


7.25.2. . Features 
е Support LZO1X-1 compression; 


е Support command queue; 


7.25.3 Function Description 
ZIPENC supports overlapping compression and in-place decompression. It is a block 
compression algorithm—it compresses and decompresses a block of data. Block size 
must be the same for compression and decompression. ZIPENC compresses a block of 
data into matches (a sliding dictionary) and runs of non-matching literals to produce good 
results on highly redundant data and deals acceptably with non-compressible data, only 
expanding incompressible data by a maximum of 1/64 of the original size when measured 
over a block size of at least 1KB. 
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0 
1 8х 8х 
|| 256x8bit || | 7 > 2Bex8bits |" | 
AXI В 7 
„= ШЕ ов Async FIFO 
— TC > ^ 
MN Dict string 
Input string 
Offset 
AXI Write | ZIPENC ZIPENO «— Hash Table 
a ы — ње № Comp | = = (4x4096x12bits) 
A À 
AHB Bus ZIPENC ZIPENC 
= Regs | Queue ZIPENC 


Figure 7-42 ZIPENC Architecture 


Syntax Word 


Header with raw data length «- 13 


ВЕУ ПН _ 


В: run length, it is іп 2-14. 


В: run length, it is in 1-15. 


‘0000’ indicates that length is 18 апа Rn exists. 


0 ( 
0 ( 
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0 ( 
( 
( 
) 
В, Ва: run length, it is in 0~255. If itis 0, then length 
is 255 and В,, exists. 
Ва Вин: run length, it is in 0-255. 
Run = Вон + А; + 18 


MARKER Offset <= 2K, Length <= 8 


ІШІ меше | 


Е: Repeat length, 2-7; O4: Offset LSBs; В: new 
char run length. 


О; О»: Offset LSBs; В: new char run length 


Length =L + 1 


Offset = (O5, O4] + 1 


MARKER Offset <= 2K, Length <= 8 


AATA хо ме 


Е: Repeat length, 2-7; О: Offset LSBs; В: new 
char run length. 


О, О: Offset LSBs; В: new char гип length 


Length = + 1 


Offset = (Os, О} + 1 


MARKER 2К < Offset <= 16K, Length <= 8 


ЧЫР Со ss 


Е: Repeat length, 2-6. 
00 
О; O4: Offset LSBs; В: new char run length. 
O2 O2: Offset MSBs. 
Length = L + 2 
Offset = (Os, О} + 1 
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MARKER 2K « Offset <= 16K, Length > 8 


САН 2 


Е: Repeat length, 0/7~31. If 15 0, then it 
actually is 33 and L, exists. 


La La: More repeat length, 0~255. If Lais 0, then it 
actual is 255 and | пул exists. 
О; O4: Offset LSBs; В: new char run length. 
О, О»: Offset MSBs. 
Length = L +2 


Offset = (Os, O4] + 1 


MARKER 16K « Offset « 64K, Length <= 8 


„У | ||| ла ее” ||| 


0 О»: Offset MSB; L: Repeat length, 2-6. 
0 
0 
1 
О, O1: Offset LSBs; В: new char run length. 
О, Os: Offset MSBs. 
Length = L + 2 
Offset = (ОЗ, O2, Оз) = 0х4000 


MARKER 16K < Offset < 64K, Length > 8 


М | | (| | өн | 


0 Оз: Offset MSB; L: Repeat length, 0/7. If L is 0, 
0 then it actually is 9 and L, exists. 
0 
1 
La La: More repeat length, 0~255. If Lais 0, then it 
actual is 255 and |. exists. 
О. O,: Offset LSBs; В: new char run length. 
О, О»: Offset MSBs. 
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Length =L + 2 


Offset = { Os, Os, О.) – 0x4000 


Run is in 1-3 


ІШІП нии 1411 


R: new char run length. 


О; 
Run=R 
Run is in 4~18 
LUTTE I „ление _ 
R is 0. 
О; 
Rn Rnis 1-15. 
Run=R,+3 
Run > 18 
ыу „нии 
В is 0. 
О; 
Rn В, із 0. 
Ала Ван is 0-255, И Вон is 0, then it actual is 255 
and В.о exists. 
Run = Ала + 18 


тан 
Le | ||| || қәне | 
0001 0001 
0000 0000 
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Hash functions are mostly used to accelerate table lookup or data comparison tasks such 


as finding items in a database, detecting duplicated or similar records in a large file. Hash 


functions are primarily used in hash tables, to quickly locate a data record (for example, a 


dictionary definition) given its search key (the headword). Specifically, the hash function is 


used to map the search key to the hash. The index gives the place where the 


corresponding record should be stored. 


ZIPENC implements 2 level hash to improve hit rate, if first hash miss, then active second 


hash. 
Hash Table Source Buf 
ABCD 
hash. addr1 и Match from 
| ћеге 
Опе Назћ 


Figure 7-43 Hash Function Example 


7.25.4 Control Registers 


Memory map 
ARM base address: 0x2120 0000 


hash addr1 


Hash Table 


Source Buf 


ЕЕЕ - 


hash. addr2 


Two Hash 


Match 


һе 


0088 ZIPENC CTRL 


0x000 
ZIPENC IN ADDR 


0x000 ZIPENC IN LEN ZIPENC input 
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ZIPENC 
output 
address, it is 
compressed 
data address 

ZIPENC OUT ADDR when 
compressing; 
itis raw data 
address when 
decompressin 
g. 


ZIPENC 
ZIPENC OUT LEN expected 

output length 

Current input 


ZIPENC CUR IN ADDR 
address. 


Current input 
ZIPENC CUR IN LEN 
length. 


ZIPENC CUR OUT ADD Current output 
R address. 


C t output 
ZIPENC CUR OUT LEN urrent outpu 

length. 

Input queue 


ZIPENC ІМ QUENE 
control. 


Output queue 


ZIPENC OUT QUEUE 
control. 


ZIPENC 
ZIPENC COMP LEN compression 
length. 


ZIPENC 
ZIPENC COMP STS compression 
status 


AXI master, 
command 
queue status 
info. 


ZIPENC STSO 
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0x003 Memory 

a ZIPENC_STS1 control status 
info. 

0x003 Compressin 

У ZIPENC. 5152 зно 

с status info. 


8 
ZIPENC 
0x004 | 
0 ZIPENC INT ЕМ interrupt 
enable. 
8 


0x004 ZIPENC 
E ZIPENC. ІМТ CLR 
4 interrupt clear. 
ZIPENC 
0x004 
ZIPENC INT STS masked 
interrupt. 
4 ZIPENC 
ao ZIPENC. INT. RAW | bad 
с interrupt. 
0x005 #Х input 
ZIPENC IN. ADDRX 
0 address 
0x005 #Х input 
ZIPENC. IN LENX 
4 length 
0x005 #Х output 
ZIPENC OUT ADDRX à 
8 address 
0x005 #Х output 
ZIPENC OUT LENX Р 
с length 
0х006 ZIPENC 
Р ZIPENC TIME OUT | 
0 timeout 


Register Descriptions 


7.25.4.1.1 ZIPENC CTRL 
Description: ZIPENC control. 
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0x0000 ZIPENC control register ZIPENC CTRL 


Шай ӘДЕ Е О RR ea 


Reserved AXI GAP 


ZIPE 
ZIPE ZIPE 
Reserved OUT SWT IN. SWT Reserved Reserved 


| Туре | 


Неја Мате Туре | Reset | Description 
Value 


AXI GAP [23:16] AXI accessing gap. 
БЕЗ рана ьо ае О 


OUT SWT [11:10] | R/W It is byte order in a 32bits word, if the source is { 
B1, B2, ВЗ), then it mapped to: 
0: (BO, B1, B2, ВЗ}; 
1: (BO, B1, Ва, ВЗ) > (B3, Ва, B1, ВО); 
2: (80, B1, B2, B3) > (82, B3, BO, В1}; 
3: (BO, B1, Ва, ВЗ) > (B1, ВО, ВЗ, Ва). 
IN SWT RAN It is byte order in a 32bits word, if the source is (BO, 
B1, B2, ВЗ), then it mapped to: 
0: (80, B1, B2, ВЗ}; 
1: (BO, B1, Ва, B3) > (B3, Ва, B1, ВО); 
2: (BO, B1, B2, B3) > (82, B3, BO, В1}; 
3: (BO, B1, B2, B3) > (B1, BO, B3, B2]. 


Le С fae rons 


ZIPENC_RUN [4] R/W | 10 ZIPENC run, write ‘1’ to run ДРЕМС, and it is 
cleared by HW. 


ва jme СО — 


\0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 590 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


= | WW Ag wv 2 ЗС7731С Device Specification — ^ — 


ZIPENC MODE R/W ZIPENC work mode 
0: Normal mode; 
1: Length limited mode (when compression length > 
expected length, writing is not over expected 
length); 


ZIPENC_EN (010 (вә fino | ZIPENC enable, active high. 


7.25.4.1.2 ZIPENC_IN_ADDR 
Description: ZIPENC input address. 


0x0004 ZIPENC input address ZIPENC_IN_ADDR 


(КСС EE ESSE M ee ea Н ЕШ 


ZIPENC_IN_ADDR 


Type 


ZIPENC IN ADDR 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC IN ADDR [31:0] WO _ | 32’h0 | ZIPENC input address, this info will be pushed into 
input queue. 


7.25.4.1.3 ZIPENC ІМ LEN 


Description: ZIPENC input length. 
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0x0008 ZIPENC input length ZIPENC IN LEN 


ЛЕЛЕ ЕЕ РЕ ЕРА ea ЛЕ 


Reserved 


Type 


ИЕ BS SOEUR IS ЕАД АИ ДЕНЕ 


Reserved ZIPENC IN LEN 


Field Name Type | Reset | Description 
Value 


ZIPENC IN LEN [12:0] WO | 1380 | ZIPENC input length, this info will be pushed into 
input queue. 


7.25.4.1.4 ZIPENC OUT ADDR 
Description: ZIPENC output address. 


0x000c ZIPENC output address ZIPENC OUT ADDR 


ПО ЕЕ RE EE А EH S eed bd EH 


ZIPENC OUT ADDR 


Г 


КУЛЕ ЕТ ЫЛЕ ШЕЛ ЕБ Р о 


ZIPENC OUT ADDR 


Г 


Неја Мате Type | Reset | Description 
Value 


ZIPENC OUT ADDR | [31:0] 320 | ZIPENC output address, this info will be pushed 
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into input queue. 
Write ZIPENC IN ADDR and ZIPENC IN LEN 
before ХІРЕМС OUT ADDR; ZIPENC IN QUEUE 


write pointer will increase “1” after write ДРЕМС_ 
OUT ADDR. 


7.25.4.1.5 ZIPENC OUT LEN 
Description: ZIPENC output length. 


0x0010 ZIPENC expected output length ZIPENC OUT LEN 


ЕНЕ УРА ЕЛЕ E e ЕКЕ ЕЛЕ ЕЛЕЛЕЗ 


Reserved 


ЕС Л ЕЛ КҮРЕ ТЕЕ 


Reserved ZIPENC OUT LEN 


Field Name Type | Reset | Description 
Value 
ZIPENC OUT LEN [12:0] 13'h0. | ZIPENC expected output length. 


7.25.4.1.6 ZIPENC CUR IN ADDR 
Description: ZIPENC current input address. 
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ZIPENC CUR IN AD 
0x0014 ZIPENC current input address 


DR 
ПЕН A 


ZIPENC CUR ІМ ADDR 


ПЕРА Р Б ЕЕЕ Р 


ZIPENC CUR ІМ ADDR 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC CUR IN- ADDR | [31:0] 32'h0 | ZIPENC current input address, it is active 
parameter in work. 


7.25.4.1.7 ZIPENC CUR IN LEN 


Description: ZIPENC current input length. 
0x0018 ZIPENC current input length ZIPENC CUR IN LEN 


ЕЕ 


Reserved 


Type 


ПЕ ВЕ ЕЕ 


Reserved ZIPENC CUR IN LEN 


Field Name Type | Reset | Description 
Value 
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ZIPENC CUR IN LEN 130 | ZIPENC current input length, itis active parameter 


in work. 


7.25.4.1.8 ZIPENC CUR OUT ADDR 
Description: ZIPENC current output address. 


ZIPENC CUR OUT A 
ZIPENC current output address 


DDR 
ПСА HESSE ERN Л ЕБ EI AGRIS RORIS 


ZIPENC CUR. OUT ADDR 


Яа ЕЕ Т ЕТЕТ ЛЕЯ Е В А Б 


ZIPENC CUR OUT ADDR 


Field Name Type | Reset | Description 
Value 
ZIPENC CUR OUT ADDR | [31:0] 3210 | ZIPENC current output address, it is active 
parameter in work. 


7.25.4.1.9 ZIPENC CUR OUT LEN 
Description: ZIPENC current input length. 
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ZIPENC CUR OUT L 
0x0020 ZIPENC current output length 


EN 
ПЕ RES EE Е 


Reserved 


CERERI ЕА Ер ЕЕ 


Reserved ZIPENC CUR OUT LEN 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC CUR OUT LEN | [12:0] 130. | ZIPENC current output length, it is active 
parameter in work. 


7.25.4.1.10 ZIPENC IN QUEUE 
Description: ZIPENC input queue. 


0x0024 ZIPENC input queue ZIPENC IN QUEUE 


МЕНЕЕ ESSERE АЕ 


Reserved DBG RADDR 


= 


ПЕ nd и Irc onn IR АРА Еа БЕ ШЫ M 


ОЕ 
QC QF 
MPT Q_DEPTH Q_RADDR Q_WADDR 
LR ULL 
Y 


ee а e РВ ТЕ 
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Field Name Type | Reset | Description 
Value 
DBG RADDR [18:16] | RAW | 3’hO Debug read address, set an address to get its 
parameter information from queue. 
Q CLR [15] Queue clear, write ‘1’ to clear queue. 
а о ро С 


атш [з јо [me СОС 
вето СЕ јо m ЕО 
арен СС јо [бю С 
ОИ ГЕН fe ВЕ И 
БЕЛІ es [eo О ОЕ 
О ГЕН fe К ООО 
Ew fea fro И ОЕ 


7.25.4.1.11 ZIPENC OUT QUEUE 


Description: ZIPENC output queue. 
0x0028 ZIPENC output queue ZIPENC OUT QUEUE 


ESTIS БА ЕЛЕЕ GR КО 


Reserved 


ас 
ЕЕЕ и EN EN == 


| туре | 


Неја Мате Туре | Reset | Description 
Value 
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О CLR [15] Queue clear, write ‘1’ to clear queue. 


О RADDR [6:4] Read address of input queue. 
[ | p ГН ЕСЕСІ” — 
Q WADDR [2:0] [RO ако | Write address of input queue. 


7.25.4.1.12 ZIPENC COMP LEN 


Description: ZIPENC compression length. 
ZIPENC compression length 


ПВ ЕЕ ЕЕ ЕЕ ЕЕ ЕР ЕН RC 


Reserved 


ЦЕСТЕ RESI FER О И ВЕ ГЕ 


Reserved ZIPENC COMP LEN 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC COMP LEN | [12:0] 1370 | ZIPENC compression length, it got from output 
queue with О RADDR of ZIPENC OUT QUEUE. 


7.25.4.1.13 ZIPENC. COMP STS 


Description: ZIPENC compression status. 
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0x0030 ZIPENC compression status ZIPENC COMP STS 


ШКА ДЕЗЕ ЕЛЕ ЕЕ ЕЛ ЕЗ АЕ 


Reserved 


Type 


ЕБ ДЕЛЕТ А n al PM ЕЛЕЯЕЗЕДЕЙЕЙ 


OL STS ERR STS 


Type 


Field Name Type | Reset | Description 
Value 


OL STS [15:8] 870 Over-long status 
Вт]: #(т-8) segment compression length is great 
than expected length when it is ‘1’, m=8~15. 

ERR. STS [7:0] 810 Error input parameter status 
Bit[n]: £n segment input length is great than 4K 
when it is ‘1’, п=0-7. 


7.25.4.1.14 ZIPENC STSO 
Description: ZIPENC statusO. 


VO.1 Spreadtrum Communications, Inc., Confidential and Proprietary 599 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


(СЗ SPREADTRUM | SC7731C Device Specification 


0x0034 ZIPENC statusO ZIPENC STSO 


ЦБ Е ЕЕ ЕРА СЕО ЕЕ А 


Reserved 


Type 


А ЕУ ЕЕ А КВ А RI ROM 


МЕ! WFI RFIF 
RFIF 
QUEUE ST SAVE STAT FO. FO. FETCH STA OE 
Reserved OF 
ATE E FUL EMP TE MPT 
ULL 
L TY Ү 


а ШЫНЫ 1 


Неја Мате Туре | Reset | Description 
Value 


QUEUE. STATE 2'h0 Command queue state 

0: IDLE; 

1: FETCH; 

2: COMPRESS; 
SAVE STATE [7:6] 270 AXI save state 

0: IDLE; 

1: READY; 

2: WORK; 

3: WAIT. 


WFIFO FULL ві | во |190 | AXI write FIFO full indication. 
WFIFO EMPTY 4] [во |тм | AXI write FIFO empty indication. 


FETCH STATE [3:2] 270 AXI fetch state 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 


RFIFO FULL ІШ [во [т | AXI read FIFO full indication. 
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7.25.4.1.15 ZIPENC STS1 
Description: ZIPENC status1. 


0x0038 ZIPENC status1 ZIPENC STS1 


Еа ЕЕ ЕЕ ЕЛДЕ ЕЛЕНЕ В E 


Reserved MEM1 DEPTH 


e а БЕ Е АЕ 


Reserved MEMO DEPTH 


Type 


“т (је СС 
Value 

О emm [m ОИ 

ewe СС [ао Dem С 

Pins fo ono ОИ 

мено oer еа [во [we] || ютеу | 


7.25.4.1.16 ZIPENC STS2 
Description: ZIPENC status2. 
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ZIPENC status2 ZIPENC STS2 


ПЕ ПАРА АРНО ИЕ 


ОВЏЕ_РЕРТН OBUF RADDR OBUF WADDR COMP STAET 


= RC_STATE E = ~ 5 WORK PTR 


| туре | 


Неја Мате Туре | Reset | Description 
Value 


OBUF DEPTH [31:28] [RO |4m | Output buffer depth. 
OBUF RADDR [27:24] [RO |4mo | Output buffer read address. 


OBUF WADDR [23:20] ШЕ Output buffer write address. 


COMP STATE [19:16] 4’h0 Compressing state 
0: IDLE; 
: RDY; 
: SEARCH; 
: TRY; 
: LITERAL; 
: MATCH; 
: MATCH_RC; 
: MATCH_LT_9; 
: MATCH_GT_9; 
: OFF_LEN; 
10: OFF_LEN_EX; 
11: LEN_ 34; 
12: OFF_34; 
13: TAIL; 
14: TAIL_RC; 
15: END. 
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о со ч о ст A C го 
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ВС 5ТАТЕ [15:14] Run length and Сору sub-state 
0: IDLE; 
1: RUN; 
2: RUN. EX; 
3: COPY. 


[jm [e | по | ә“ 00. 
WORK PTR [12:0] во | 130 | Work pointer. 


7.25.4.1.17 ZIPENC INT EN 
Description: ZIPENC interrupt enable. 


0x0040 ZIPENC interrupt enable ZIPENC INT EN 


EE БЕЛА БАБА ERI d 


Reserved 


Type 


БЕНЕН 


ZIPE 
Reserved 
TE 


EB m mu 


Field Name Type | Reset | Description 
Value 


ее pe [m — — — — — 
mcos ен [то [еттим severan 
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7.25.4.1.18 ZIPENC INT CLR 
Description: ZIPENC interrupt clear. 


0x0044 ZIPENC interrupt clear ZIPENC INT CLR 


ЗЕ ЕЛЕ ЕЕЛЕЛЕЗЛЕЗЕК ЕТ ЗЕЛ 


Reserved 


Type 


ШЕП ERES А Б ВЕ RS 


TERN : 


Field Name Type | Reset | Description 
Value 


[ea [e [ome [nem — S 
тесе ыя Ја [мо [то [wee recenzeenc роле merom 


7.25.4.1.19 ZIPENC INT STS 


Description: ZIPENC masked interrupt status. 
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0x0048 ZIPENC masked interrupt status ZIPENC INT STS 


С БАЕ ЕЛЕ ЕЛДЕ ИТЕ РЕ 


Reserved 


Type 


БЕЗ ШЕЖЕ ЕКА REC РЕА С 


TERN 


ава 


Неја Мате Type | Reset | Description 
Value 


[ea [re ао — 
јато |а mme pesemmewrmenn 0 
ees m jo [me СЕ 
zrec oone srs [ш но [mo |ннннареюоннитя — 


7.25.4.1.20 ZIPENC INT RAW 


Description: ZIPENC raw interrupt status. 
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0x004c ZIPENC raw interrupt status ZIPENC INT RAW 


Па ЕТ БАЕЛ EE E ЕЛДЕ EGRE ЕЕЕ 


Reserved 


Type 


к с 


| Туре | 


Неја Мате Type | Reset | Description 
Value 


[ea [re | нојеви S 
www С С С С 
[sevonen fm но [то Сте И 
ағас oone л |а” но [то Сто 


7.25.4.1.21 ZIPENC ІМ ADDRX 
Description: Read back ZIPENC input address. 
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0x0050 Read back #Х ZIPENC input address ZIPENC IN ADDRX 


ПЕ ПАРА А ЕР В E БАРИ 


ZIPENC IN ADDRX 


Type 


ПС В Е ИЕ А Р ЕС 


ZIPENC ІМ ADDRX 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC IN ADDRX. | [81:0] ul 32'h0 | Read back £X ZIPENC input address, it is for 
debug. 


7.25.4.1.22 ZIPENC IN LENX 
Description: Read back 4X ZIPENC input length. 


0x0054 Read back #Х ZIPENC input length ZIPENC IN LENX 


ШЕШ ES EE EE IESUS ES БЕ КАТ 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC IN LENX [12:0] но | 130 | Read back £X ZIPENC input length, it is for debug. 
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7.25.4.1.23 ZIPENC OUT ADDRX 
Description: Read back ZIPENC output address. 


0x0058 Read back ЕХ ZIPENC output address ZIPENC OUT ADDRX 


ПОВ ПЕ В ЕЕ Б ЕА 


ZIPENC OUT ADDRX 


Type 


(ЕСЕН ЕВ КЕ АЕТ ЕЕ RI OR 


ZIPENC OUT ADDRX 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC OUT ADDRX Read back £X ZIPENC output address, it is for 
debug. 


7.25.4.1.24 ZIPENC OUT LENX 
Description: Read back 4X ZIPENC output length. 


Read back ЕХ ZIPENC output length ZIPENC OUT LENX 


ЖЕЙ ЕКА Ses E АЕ 


Reserved 


И С С СС 
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Z o 277002220 Е NEN GENE 


ZIPENC OUT LENX | [12:0] ii 130 | Read back #X ZIPENC output length, it is for 
debug. 


7.25.4.1.25 ZIPENC TIME OUT 


Description: Timeout. 


0x0060 Timeout ZIPENC TIME OUT 
œ | at | зо | 25 | 26 | 27 | 25 | 25 | 2 | 23 | 22 | 21 | 20 | 1е (те | 17 | 16 | 
| Мате | TIME OUT FLAG TIME OUT NUM 


КЕ | » |» | о ал, |, |• • >| ol ONAC 
e ЕЕ ЛЗ ЛЕЛЕК ЕЗ; НЕЗЕЙ 


TIME OUT NUM 


Type RW 


Field Name Type | Reset Description 
Value 


TIME OUT FLAG | [31:24] 810 Timeout flag, 
Bit[24]: #0 segment timeout; 
Bit[25]: #1 segment timeout; 
Bit[31]: #7 segment timeout; 


TIME OUT NUM [23:0] 24'h100000 | Timeout number, clk zipenc unit. 


7.25.5 Application Notes 


Program Notes 
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7.26 


7.26.1 


7.26.2 


7.26.3 


AXI Read 
ZIPDEC 


AXI Write m 
ке, ZIPDEC ZIP DEC | 


ZIP Decoder Controller 


Base Addr Range Addr Map Description 


0x2130 0000 ~ 0x213F_FFFF ZIP DEC Control Register 


Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused on 
decompression speed. 


Features 
e Support LZO1X-1 deompression; 


е Support command queue; 


Function Description 


ZIPDEC supports overlapping compression and in-place decompression. It is a block 
compression algorithm—it compresses and decompresses a block of data. Block size 
must be the same for compression and decompression. ZIPDEC compresses a block of 
data into matches (a sliding dictionary) and runs of non-matching literals to produce good 
results on highly redundant data and deals acceptably with non-compressible data, only 
expanding incompressible data by a maximum of 1/64 of the original size when measured 
over a block size of at least 1KB. 


Кенет 


256х8615 2#56х8615 


жн 
' 


> Async FIFO 


Fetch 


249 


Y 


À 


Async FIFO 4 


Save 


decomp 


M тә 


PB Bus ZIPDEC ZIPDEC 


V0.1 


Regs Queue ZIPDEC 


Figure 7-44 ZIPDEC Architecture 


Syntax Word 


Header with raw data length «- 13 
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НЫ ащ 


В: run length, it is in 2-14. 


В: run length, it is in 1-15. 


Ви =В + 3 


Header with raw data length > 13, run length > 18 


АДП кт жа. 


Е ‘0000’ indicates that length is 18 апа В, exists. 
0 ( 
0 ( 
0 ( 
( 
( 
) 
В, Ва: run length, it is in 07255. If itis 0, then length 
is 255 and В,, exists. 
Ва Вин: run length, it is in 0-255. 
Вип = Вон + А; + 18 


MARKER Offset <= 2К, Length <= 8 


А о 


Е: Repeat length, 2-7; О: Offset LSBs; В: new 
char run length. 


Oz: Offset LSBs; R: new char run length 


Length =L + 1 
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Offset = (Os, O4] + 1 


MARKER Offset <= 2K, Length <= 8 


PTET TTT || <же | 


L: Repeat length, 2-7; О: Offset LSBs; В: new 
char run length. 


О» О»: Offset LSBs; В: new char run length 


Length =L + 1 


Offset = (O5, Oi] +1 


MARKER 2K « Offset <= 16K, Length <= 8 


В А 2 ENEMY... _ 


Е: Repeat length, 2-6. 
00 
О; O4: Offset LSBs; В: new char run length. 
O2 O2: Offset MSBs. 
Length =L + 2 
Offset = (Os, O4] + 1 


MARKER 2K « Offset <= 16K, Length > 8 


ПБ ети 


Е: Repeat length, 0/7~31. If 15 0, then it 
actually is 33 and L, exists. 


La La: More repeat length, 0~255. If L, is 0, then it 
actual is 255 and Ї п, exists. 
О; O4: Offset LSBs; В: new char run length. 
О, О»: Offset MSBs. 
Length =L + 2 


Offset = (Os, O4] + 1 


MARKER 16K « Offset « 64K, Length <= 8 
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||| ||| | е | 


0 О: Offset MSB; L: Repeat length, 2-6. 
0 
0 
1 
О; O4: Offset LSBs; В: new char run length. 
O2 Оо: Offset MSBs. 
Length = L + 2 
Offset = (O3, O2, O1) - 0x4000 


MARKER 16K « Offset « 64K, Length » 8 


И aey 


0 Оз: Offset MSB; L: Repeat length, 0/7. If L is 0, 
0 then it actually is 9 and L, exists. 
0 
1 
La | п: More repeat length, 0~255. If Lais 0, then it 
actual is 255 апа Lm exists. 
О; O,: Offset LSBs; В: new char run length. 
O2 Оо: Offset MSBs. 
Length =L + 2 


Offset = ( Оз, O2, O1) – 0x4000 


Вип is in 1-3 


ІШІП нии ы 


В: new char run length. 


О; 
Вип = В 
Вип іѕ іп 4~18 
ш ж = „ш 
В 150. 
О; 
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Ва Влів 1-15. 
Вип еВ, З 
Вип » 18 
|| || | || | _________ ос | 
9% Ris 0. 
О; 
Rn В. 0. 
Вин Ваз 0~255, if Во is 0, then it actual is 255 
and В.о exists. 
Run = РВ, 1 + 18 
Тай 
оо | 
0001 0001 
0000 0000 
0000 0000 


7.26.4 Control Registers 


Memory map 
ARM base address: 0x8x00_0000 


0x0000 ZIPDEC_CTRL ZIPDEC control 


ZIPDEC 
interrupt 
enable. 
ZIPDEC input 
0x0004 ZIPDEC_INT_EN address, it is 
raw data 
address when 
compressing; it 
is compressed 
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data address 
when 
decompressing. 


ZIPDEC 
interrupt clear. 


ZIPDEC input 
length. 


ZIPDEC 
masked 
interrupt. 
ZIPDEC output 
address, it is 
0х000с ZIPDEC ІМТ 5Т5 compressed 
data address 
when 
compressing; it 
is raw data 
address when 
decompressing. 


ZIPDEC raw 

interrupt. 
0x0010 ZIPDEC ІМТ RAW 

ZIPDEC output 

length. 

ipd tat 

0x0014 ZIPDEC-STSO Mb d 

registerO 

ipd tat 

0x0018 ZIPDEC 5151 Edd 

register 

zipdec status 
0x001c ZIPDEC STS2 | 

register2 

zipdec status 
0x0020 ZIPDEC STS3 | 

register3 

zipdec status 
0x0024 ZIPDEC 5754 | 

register4 


input 
address.0 for 
0x0040 ZIPDEC IN ADDR queue, or input 
address for non 
queue. 
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Input address 1 

, available only 
0x0044 ZIPDEC ІМ АООВІ | 

if queue еп = 

101. 

Input address 2 

, available only 
0x0048 ZIPDEC IN ADDR2 | 

if queue еп = 

1’b1. 

Input address 3 

, available only 
0x004c ZIPDEC IN ADDRS3 | 

if queue en = 

161. 

Input address 4 

, available only 
0x0050 ZIPDEC IN ADDR4 | 

if queue. en = 

Tbt. 

Input address 5 

, available only 
0x0054 ZIPDEC_IN_ADDR5 | 

if queue en = 

1’b1. 


Input address 6 

, available only 
0x0058 ZIPDEC_IN_ADDR6 | 

if queue еп = 

161. 

Input address 7 

, available only 
0x005c ZIPDEC IN ADDR7 | 

if queue еп = 

161. 

input length.O 

for queue, or 
0x0060 ZIPDEC IN LEN | 

input length for 

non queue. 


Input length 1, 


available only if 
0x0064 ZIPDEC IN (ЕМ! 
queue еп = 


1791. 


0х0068 ZIPDEC ІМ LEN2 Input length 2 , 
available only if 
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queue еп = 
1’b1. 


Input length 3 , 

available only if 
ZIPDEC_IN_LEN3 

queue_en = 


1’b1. 


Input length 4 , 

available only if 
0x0070 ZIPDEC_IN_LEN4 

queue_en = 

1’b1. 

Input length 5 , 

available only if 
0x0074 ZIPDEC IN LEN5 

queue en = 

1’b1. 

Input length 6 , 

available only if 
0x0078 ZIPDEC_IN_LEN6 

queue_en = 

1’b1. 

Input length 7 , 

available only if 
0x007c ZIPDEC_IN_LEN7 

queue_en = 

1’b1. 

Output address 

Of 
0x0080 ZIPDEC_OUT_ADDR Беки 

output address 

for non queue. 

Output address 

1 , available 
0x0084 ZIPDEC OUT ADDR1 only if 

queue en = 

1’b1. 


Output address 
2, available 

0x0088 ZIPDEC_OUT_ADDR2 only if 
queue_en = 
1’b1. 


0x008c ZIPDEC OUT ADDR3 Output address 
3 , available 


Spreadtrum Communications, Inc., Confidential and Proprietary 617 of 1867 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice 


V0.1 


EA SPREADTRUM | SC7731C Device Specification 


only if 
queue еп = 
1701. 


Output address 
4 , available 

0x0090 ZIPDEC OUT ADDR4 only if 
queue еп = 
161. 


Output address 
5 , available 
0x0094 ZIPDEC OUT ADDR5 only if 
queue еп = 
1’b1. 
Output address 
6 , available 
0x0098 ZIPDEC OUT ADDR6 only if 
queue en = 
1’b1. 
Output address 
7 , available 
0x009c ZIPDEC OUT ADDR7 only if 
queue en = 
1'b1. 
Output length.0 
for queue, or 
0x00a0 ZIPDEC OUT LEN 
output length 
for non queue. 
Output length 1 
ilabl | 
0х00а4 ZIPDEC. OUT [ЕМ ан 
if queue еп = 
1’b1. 
Output length 2 
ilabl | 
0x00a8 ZIPDEC_OUT_LEN2 и. 
if queue еп = 
1’b1. 
Output length 3 
, available only 
0x00ac ZIPDEC OUT LENS | 
if queue еп = 
1’b1. 
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опали [um —— [mem —— 


Output length 4 


, available only 
0х0000 ZIPDEC OUT [ЕМА 


if queue en - 
1'b1. 


Output length 5 

, available only 
0х0004 ZIPDEC OUT LEN5 | 

if queue еп = 

101. 


Output length 6 
ilable олі 
0x00b8 ZIPDEC. OUT. LEN6 le «e dii 
if queue еп = 
ты. 
Output length 7 
ilable оп! 
0х00Ыс ZIPDEC. OUT. LEN7 и ову 
if queue en = 
тЫ. 


Register Descriptions 


7.26.4.1.1 ZIPDEC CTRL 
Description: ZIPDEC control. 


0x0000 ZIPDEC control register ZIPDEC CTRL 


[EE КЕ EE EE С ЕЕЕ ЛЕЛЕ Т 


Reserved AXI GAP QUEUE LEN 


во RN Rw 


КА ЕЛЕ И ЕС ЕЛДЕН ЧЕЗ ЕЗ 


н Ш Е “ЕСЕ: 


| Туре | 
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Field Name Type | Reset | Description 
Value 


л m me Reseved | 
О СС С [m С ОИ 


OUT SWT [11:10] | ВА | 2'hO It is byte order in a 32bits word, if the source is (B3, 
Ва, B1, BO}, then it mapped to: 
0: (B3, Ва, B1, ВО); 
1: (B3, B2, B1, BO} > (BO, ВІ, Ва, ВЗ); 
2: (B3, Ва, B1, BO} > (81, ВО, ВЗ, B2}; 
3: (B3, Ва, B1, ВО) (B2, B3, BO, B1}. 


IN SWT R/W |270 It is byte order in а 32bits word, if the source is (B3, 
Ва, B1, BO}, then it mapped to: 
0: (B3, Ва, B1, ВО); 
1: (B3, B2, B1, BO} > (BO, B1, B2, ВЗ); 
2: (83, Ва, B1, BO} > (81, BO, ВЗ, B2}; 
3: (B3, Ва, B1, BO} > {B2, B3, BO, B1}. 


rs [e [m ООО 
ZIPDEC run, write ‘1’ to run ZIPDEC, and it is 
cleared by HW. 
QUEUE EN [3] R/W- | 10 1'b0: not enable queue function. 
1'b1: enable queue function. 
[es [m [m [mee ОИ 


7.26.4.1.2 ZIPDEC INT EN 
Description: ZIPDEC interrupt enable. 
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0x0004 ZIPDEC interrupt enable ZIPDEC INT EN 


sS S ES ESL EE ES ES ES SITES E E SN ESO а 


Reserved 


Type 


КЗ РА ER BEEN ERR RS ERR SI HI RI RS UR 


Reserved 


Field Name Type | Reset | Description 
Value 


TIMEOUT EN [i$] [вм [150 | Time out interrupt enable 


DEC LEN ERR EN [5] RAW | 10 Decompression length error interrupt 
enbalbe 


шегеленген [и вн [то роботи | 


7.26.4.1.3 ZIPDEC INT CLR 
Description: ZIPDEC interrupt clear. 
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0x0008 ZIPDEC interrupt clear ZIPDEC INT CLR 


Ж АКЕЛ А ЕД ES ES ES SITES EI E ЕЛЕЕ 


Reserved 


Type 


ВЕН БОА ESI КОЛЕ ЕЕ ЕЕ ЕЕ? 


> 


R LR 
| туре | 


Неја Мате Type | Reset | Description 
Value 


ea e реј 
телин [e we me [prer oe meo | 


FETCH LEN ERR CLR [3] WO |180 Write ‘1’ to clear FETCH LEN ERR 
interrupt. 


DEC ERR CLR Write ‘1’ to clear ПЕС ERR interrupt. 
QUEUE DONE CLR Write ‘1’ to clear QUEUE DONE interrupt. 
ZIPDEC DONE CLR |o) |мо |190 | Write ‘1’ to clear 21ІРОЕС DONE interrupt. 


7.26.4.1.4 ZIPDEC INT STS 
Description: ZIPDEC masked interrupt status. 
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0x000C ZIPDEC masked interrupt status ZIPDEC INT STS 


ESSERI ES LUSSO ES РЕ Р EE FEST S ВЕН ENDE 


Reserved 


Type 


ВЕН БОА ESI Е ЕЕ ЕЕ С FCRI KC 


> 


5 TS 
24 с о о о ме 


Неја Мате Type | Reset | Description 
Value 


es [re [one [nem — — — — 
места [в meme јин 
pecen em ss |з. ІШЕ ото 
меље тате е [о [то [ues SAE ERR 
тойла т а [яо [то [umero enne ” 
СЕИЛ | [me СЗ 
ueue cone їз m [о [то [vases ove vone nera ” 
шееетенеге а во [me emezeencomemne — 


7.26.4.1.5 ZIPDEC INT RAW 


Description: ZIPDEC raw interrupt status. 
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0x0010 ZIPDEC raw interrupt status ZIPDEC INT RAW 


RES EI ES ESSERE ES ЕЕ SITES EE FE ES EU 


Reserved 


Type 


ВЕН БОА EST CGU: ВА ЕЕ ЕЕ 


E o 


w Ш AW W 
зз  фОошышнынмын 


Неја Мате Type | Reset | Description 
Value 


ea [re [one [nem — — — — 
Титан m [ж {то ООО 
С ја С [me [eevee ren enr БЕНЕН 
meine |а [о [me |лномелеи няння ____ 
eene ee [а јо [mo | аанай атна 
сени Та [ж [me ОО 
эже cone Rw _ [m [яо [me ОО 
recom а во [me [кшк пожели _— 


7.26.4.1.6 ZIPDEC 5150 
Description: ZIPDEC statusO. 
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0x0014 ZIPDEC statusO ZIPDEC STSO 


ERST БАЕЛ РУ ЕА ЕЯ 


Reserved READ IN LEN 


Type 


ПС БЕ 00 GR S ot PN ORIG ВЕ ВС 


READ IN LEN C SAVE Q C ZIP Q 


Type 


Field Name Type | Reset | Description 
Value 


READ IN LEN [20:8] во | 130 Current read in length for debug use 


C SAVE Q [7:4] 4’h0 Current save queue state, for debug 
use 

C ZIP. Q [3:0] "о С Current decompress state, for debug 
use 


7.26.4.1.7 ZIPDEC STS1 
Description: ZIPDEC status1. 


0x0018 ZIPDEC status1 ZIPDEC STS1 


БЕЗ ШЕ RE ЕЛЕ ЖЕЛЕ Rs oe 


Reserved 


Type 


Reserved SAVE OUT LEN 


(ЕС EIN ESSI E ECC EG c ДОСЯ 


Type 
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Field Name Type | Reset | Description 
Value 


SAVE OUT LEN [12:0] во | 130 Current save out length , Тог debug use 


7.26.4.1.8 ZIPDEC STS2 
Description: ZIPDEC status2. 


0x001C ZIPDEC status2 ZIPDEC STS2 


ЕЕЕ ЕЕЕ ЛЕЛЕ ГЕЛЕ ЛЕЛЕ? 


READ IN ADDR 


Type 


EXEIEICGESEREIERESERESESERET AES E 


READ IN ADDR 


Type 


Field Name Type | Reset | Description 
Value 
READ IN ADDR [31:0] но | 3270 | Current read in address , for debug use 


7.26.4.1.9 ZIPDEC. STS3 
Description: ZIPDEC status3. 
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0x0020 ZIPDEC status2 ZIPDEC 5153 


а ЕЕЕ ЕЕЕ ЕЕЗ ЕЕЕ ЕАД ЕЕ ЕЙ 


SAVE OUT ADDR 


Type 


ВСЖЕЛЕЧЕНЕЧЕЛЕЧЕНЧКАКАЕЛЕЧЕВЕЛЕЧЕНКА 


SAVE OUT ADDR 


Type 


Field Name Type | Reset | Description 
Value 


SAVE OUT ADDR [31:0] во | 3270 | Current save out address , Тог debug use 


7.26.4.1.10 ZIPDEC 5154 
Description: ZIPDEC status 4 


0x0024 ZIPDEC status4 ZIPDEC 5153 


ВЕЗИ ЕЛ ЕЛ СИЛЕ КСО a Е ЕЕ Е 


Reserved 


СЕЗ НК ТЕЛ ЕЛЕЕ СВ ЕЕЗ СЯ 


РЕТСН 5Т5 ОЏЕЏЕ 575 ОЏЕЏЕ С5 ZIPDEC CS 


Type 


Field Name Type | Reset | Description 
Value 


FETCH STS [15:12] [RO fano | Fetch status, for debug use 
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QUEUE CS [7:5] [RO | sho | Queue state machine, for.debug use 
ZIPDEC CS [4:0] [RO |5по | Zip decompression state machine, for debug use 


7.26.4.1.11 ZIPDEC IN ADDR 
Description: ZIPDEC input address. 


0x0040 ZIPDEC input address ZIPDEC IN ADDR 


ЫЫ S RSS ISI RS IN 


ZIPDEC ІМ ADDR 


ч 


TEES EE БЕ EHI RR RH EE S ЕЕН 


ZIPDEC IN ADDR 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR [31:0] RAW |32'h0 | ZIPDEC input address,, for both queue enable ог 
disable. 
if QUEUE EN = 1'b1, it means address 0 


7.26.4.1.12 ZIPDEC IN ADDR1 
Description: ZIPDEC input address. 1 
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0x0044 ZIPDEC input address 1 ZIPDEC IN ADDR1 


ПЕ ES А А E ES ЕВ Е ДЕЙТ 


ZIPDEC IN ADDR1 


Type RW 


ПС Б АЕ ИЕ ЕЗІ ДЕНЕ 


ZIPDEC IN ADDR1 


ч 


Неја Мате Type | Reset | Description 
Value 
ZIPDEC IN АООВІ | [31:0] 32'h0 | Available only if QUEUE EN = 1751, zip dec read in 
address 1. 


7.26.4.1.13 ZIPDEC IN ADDR2 
Description: ZIPDEC input address. 2 


0x0048 ZIPDEC input address 2 ZIPDEC IN ADDR2 


БӘ EGER ЕЧ E HII РА EU REOR ВВ 


ZIPDEC IN ADDR2 


ч 


ЕЕ СЕС EE ЕЕ 


ZIPDEC ІМ ADDR2 


ч 


Неја Мате Type | Reset | Description 
Value 
ZIPDEC IN ADDR2 | [31:0] R/W | 3210 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 2. 
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7.26.4.1.14 ZIPDEC IN ADDR3 
Description: ZIPDEC input address. 3 


0x004C ZIPDEC input address 3 ZIPDEC IN ADDR3 


ЕЕ ЕЕ РЕТ Л ТИТ 


ZIPDEC IN ADDR3 


Type 


ZIPDEC IN ADDR3 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDRS | [31:0] R/W | 3210 | Available only if QUEUE ЕМ= 1'b1, zip dec read in 
address 3. 


7.26.4.1.15 ZIPDEC IN ADDR4 
Description: ZIPDEC input address. 4 


0x0050 ZIPDEC input address 4 ZIPDEC ІМ ADDRA 


ПЕ ЕЕ БЛЕК 


ZIPDEC ІМ ADDR4 


Type 


ZIPDEC IN ADDR4 


Type 


Field Name Type | Reset | Description 
Value 
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ZIPDEC IN ADDRA4 | [31:0] R/W | 320 | Available only if QUEUE EN = 1'b1, zip dec read іп 


address 4. 


7.26.4.1.16 ZIPDEC IN ADDR5 
Description: ZIPDEC input address. 5 


0x0054 ZIPDEC input address 5 ZIPDEC IN ADDR5 
en ВЕ SIE ЕЕ ERR IIR Е 
[ыы | к М | 


ч 


П Е АСЕ EGRE ЖЄ c e E ЕЗ 


ZIPDEC IN ADDR5 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR5 | [31:0] RW | 3210 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 5. 


7.26.4.1.17 ZIPDEC IN ADDR6 
Description: ZIPDEC input address. 6 
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0x0058 ZIPDEC input address 6 ZIPDEC IN ADDR6 


ШЙБЛЕЛЕЛЕ А ЛЕ E E А БА ИЛ ДЕЛ Т 


ZIPDEC IN ADDR6 


Type 


ZIPDEC IN ADDR6 


Type 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR6. | [31:0] R/W | 3210 | Available only if QUEUE EN = 171, zip dec read in 
address 6. 


7.26.4.1.18 ZIPDEC IN ADDR7 
Description: ZIPDEC input address. 7 


0x005C ZIPDEC input address 7 ZIPDEC ІМ ADDR7 


НЕЙ ESTESA ES ЕЕ e o Ee s ease 


ZIPDEC IN ADDR7 


ZIPDEC IN ADDR7 


Type 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR7 | [31:0] R/W | 3210 | Available only if QUEUE ЕМ = 1'b1, zip dec read in 
address 7. 
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7.26.4.1.19 ZIPDEC IN LEN 
Description: ZIPDEC input length. 


0x0060 ZIPDEC input length ZIPDEC IN LEN 


[55 558533 ЕЗ ES ЕЛ ЕЛЕ ГЕЛЕ ЕЛЕЙ 


Reserved 


Type 


ПС E ПЕ E OR 


Reserved ZIPDEC IN LEN 


Type 


Field Name Type | Reset | Description 
Value 


[31:13] но | 1980 [Reseved 000000000000 
ZIPDEC IN LEN пн 0] RW 1310 | ZIPDEC input length, for both queue enable or 
disable. 
if QUEUE EN = 1'b1, it means read in length 0 


7.26.4.1.20 ZIPDEC IN LEN1 
Description: ZIPDEC input length. 1 
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0x0064 ZIPDEC input length 1 ZIPDEC ІМ (ЕМ 


PS У EE ESI ЕЛДЕ ЕДЕ ЕСО ЕЕ А 


Reserved 


Type 


АЕА АЕ ТЕС 


Reserved ZIPDEC IN LEN1 


тт 8 2 


Неја Мате Туре | Reset | Description 
Value 


ZIPDEC IN LEN1 [12:0] 130 | Available only if QUEUE EN = 1'b1, zip dec read in 


7.26.4.1.21 ZIPDEC IN LEN2 
Description: ZIPDEC input length. 2 


0x0068 ZIPDEC input length 2 ZIPDEC IN LEN2 


аашаа 


Reserved 


Type 


КА SS a RN 


Reserved ZIPDEC IN LEN2 


Pm | 2 


Неја Мате Туре | Reset | Description 
Value 
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ZIPDEC IN LEN2 [12:0] 130 | Available only if QUEUE ЕМ = 1'b1, zip dec read in 
length 2. 


7.26.4.1.22 ZIPDEC IN LENS3 
Description: ZIPDEC input length. 3 


0x006C ZIPDEC input length 3 ZIPDEC IN LEN3 


БЛЕЗ ДЕЛЕЛ ЕР ЛЕЛЕ НЕ RR 


Reserved 


Type 


ЕЛЕДЕ А В IS URN 


Reserved ZIPDEC IN LEN3 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC IN LEN3 [12:0] 130 | Available only if QUEUE EN = 151, zip dec read in 
length 3. 


7.26.4.1.23 ZIPDEC IN LEN4 
Description: ZIPDEC input length. 4 
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0x0070 ZIPDEC input length 4 ZIPDEC IN LENA 


ES РО EE IESU ESQ РЕ ee ооа 


Reserved 


Type 


15:83 855: 070 E ЗЕЛ ЕЧЕЛЕЗ КАЕ SNR ЕЗІ ДЕНЕ 


Reserved ZIPDEC ІМ (ЕМА 


тт 8 2 


Неја Мате Туре | Reset | Description 
Value 


ZIPDEC ІМ [ЕМА [12:0] 130 | Available only if QUEUE EN = 1'b1, zip dec read in 
length 4. 


7.26.4.1.24 ZIPDEC IN LEN5 
Description: ZIPDEC input length. 5 


0x0074 ZIPDEC input length 5 ZIPDEC IN LEN5 


ЖЕЛЕ ЕЕ ЕЗ ЕЛЕ 


Reserved 


Type 


КА e a PS ПА А А 


Reserved ZIPDEC IN LEN5 


Pm | 2 


Неја Мате Туре | Reset | Description 
Value 
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ZIPDEC IN LEN5 [12:0] 130 | Available only if QUEUE EN = 1'b1, zip dec read in 
length 5. 


7.26.4.1.25 ZIPDEC IN LEN6 
Description: ZIPDEC input length. 6 


0x0078 ZIPDEC input length 6 ZIPDEC IN LEN6 


ЕШБЛЕЕЗРЛЕЛОЛЕЛЕЛЕ ee 


Reserved 


Type 


ЕЕ ЛЕЛЕ КЕЛЛЕ АЕ СС СЕ 


Reserved ZIPDEC IN LEN6 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC IN LEN6 [12:0] 130 | Available only if QUEUE EN = 151, zip dec read in 
length 6. 


7.26.4.1.26 ZIPDEC IN LEN7 
Description: ZIPDEC input length. 7 
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0x007C ZIPDEC input length 7 ZIPDEC IN LEN? 


У EE ESI ESO РЕ cre 


Reserved 


Type 


PE ЗЕЛ ПА АЕ ТС 


Reserved ZIPDEC IN LEN7 


тт 8 2 


Неја Мате Туре | Reset | Description 
Value 


ZIPDEC IN LEN7 [12:0] 130 | Available only if QUEUE ЕМ = 1'b1, zip dec read in 
length 7. 


7.26.4.1.27 ZIPDEC OUT ADDR 


Description: ZIPDEC output address. 
ESS Ee e e ЕЕЕ eoe e e 
C CO NN 


ч 


По Б С ПП Бе Р 


ZIPDEC OUT ADDR 


ч 


Неја Мате Type | Reset | Description 
Value 


ZIPDEC OUT ADDR | [31:0] 3270 | ZIPDEC OUTput address,, for both queue enable 
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or disable. 


if QUEUE EN = 101, it means address 0 


7.26.4.1.28 ZIPDEC OUT ADDR1 
Description: ZIPDEC output address. 1 


0x0084 ZIPDEC output address 1 ZIPDEC OUT ADDR1 
[ow | at | зо | 29 | 20 |a | яв | a | a |a |a о | о ЕЕЕ 
| мын O - 


ч 


ПРЕВАРА SN SAN INR С 


ZIPDEC OUT ADDR1 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC_OUT_ADDR1 | [31:0] | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 1. 


7.26.4.1.29 ZIPDEC OUT ADDR2 
Description: ZIPDEC output address. 2 
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0x0088 ZIPDEC output address 2 ZIPDEC OUT ADDR2 


ПЕ ЛЕ АЛЕТ ЕТ ЛЕЛЕ ҮЧ ЛЛ Т 


ZIPDEC OUT ADDR2 


Type RW 


ПС В я БЕ ВСЕ 


ZIPDEC OUT ADDR2 


ч 


Неја Мате Туре | Reset | Description 
Value 
ZIPDEC OUT ADDR2,]|[31:0] | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 2. 


7.26.4.1.30 ZIPDEC OUT ADDR3 
Description: ZIPDEC output address. 3 


0x008C ZIPDEC output address 3 ZIPDEC OUT ADDR3 


ПЕ SBE Ee eee E АБУ 


ZIPDEC OUT ADDRS3 


ч 


А АЕ АДА ПБ 


ZIPDEC OUT ADDRS3 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR3|[31:0] | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 3. 
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7.26.4.1.31 ZIPDEC OUT ADDR4 
Description: ZIPDEC output address. 4 


0x0090 ZIPDEC output address 4 ZIPDEC OUT ADDR4 


ПОВ ПЕРА КЕЛЕЛЕ EB ЕЕ А 


ZIPDEC_OUT_ADDR4 


Type 


ZIPDEC_OUT_ADDR4 


Type 


Field Name Type | Reset | Description 
Value 
ZIPDEC_OUT_ADDR4 | [31:0] | RW | 32’h0 | Available only if QUEUE EN = 1’b1, zip dec save 
out address 4. 


7.26.4.1.32 ZIPDEC OUT ADDR5 
Description: ZIPDEC output address. 5 


ZIPDEC output address 5 ZIPDEC OUT ADDR5 


IS ESSE EIE ssi e E I d ЕР 


ZIPDEC OUT ADDR5 


ZIPDEC OUT ADDR5 


каи 


meum ССС С i 
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ДРОЕС_ОЧТ_АООВЬ | [31:0] R/W | 320 | Available only if QUEUE_EN = 1'b1, zip dec save 
out address 5. 


7.26.4.1.33 ZIPDEC OUT ADDR6 
Description: ZIPDEC output address. 6 


0x0098 ZIPDEC output address 6 ZIPDEC OUT ADDR6 


ПЕН ЕЕ НС ЗЕБИ ДЕЛ ЕТ ЕЛЕДЕ 


ZIPDEC OUT ADDR6 


ч 


ШЕШЕСІ ВС Б ПА СЕН 


ZIPDEC OUT ADDR6 


Type RW 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR6|[31:0]. | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 6. 


7.26.4.1.34 ZIPDEC OUT ADDR7 
Description: ZIPDEC output address. 7 
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0х009С ZIPDEC output address 7 ZIPDEC OUT ADDR7 


В ЕТ ES 


ZIPDEC OUT ADDR7 


Type RW 


ПС Б я БРА РЕ ВСЕ 


ZIPDEC OUT ADDR7 


ч 


Неја Мате Туре | Reset | Description 
Value 
ZIPDEC OUT ADDR7][31:0] | RW | 320 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 7. 


7.26.4.1.35 ZIPDEC OUT LEN 
Description: ZIPDEC output length. 


0x00A0 ZIPDEC output length ZIPDEC OUT LEN 


Ea пе ee ea eee БЕ Е 


Reserved 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT LEN [12:0] 1370 | ZIPDEC output length, for both queue enable or 
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disable. 


if QUEUE EN = 1'b1, it means save out length 0 


7.26.4.1.36 ZIPDEC OUT LEN1 
Description: ZIPDEC output length. 1 


0x00A4 ZIPDEC output length 1 ZIPDEC OUT LEN1 
БЛЕЗ Ea РЕ es 
EJ атан 


Type 


ШЕ 29 ЕСЕ ПА LG INS HIR 


Reserved ZIPDEC OUT [ЕМ 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT [ЕМ | [12:0] R/W |1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 1. 


7.26.4.1.37 ZIPDEC OUT LEN2 
Description: ZIPDEC output length. 2 
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0x00A8 ZIPDEC output length 2 ZIPDEC OUT LEN2 


У CER TESI ESQ ЕЕ SR E 


Reserved 


Type 


ПЕ GEN ПАЗИ SRI ДЕНЕ 


Reserved ZIPDEC OUT LEN2 


тт 8 2 


Неја Мате Туре | Reset | Description 
Value 


ZIPDEC OUT [ЕМ | [12:0] R/W | 1310 | Available only if QUEUE EN = 1'b1, zip dec save 
out length 2. 


7.26.4.1.38 ZIPDEC OUT LENS 
Description: ZIPDEC output length. 3 


0x00AC ZIPDEC output length 3 ZIPDEC_OUT_LEN3 


 ЪЕЛЕЗ ЕЗЕЛ ЕЕ ШЕ 


Reserved 


Type 


КА ШЕШ А А А ES 


Reserved ZIPDEC_OUT_LEN3 


Pm | 2 


Неја Мате Туре | Reset | Description 
Value 
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21РОЕС OUT ГЕМЗ | [12:0] R/W | 130 | Available only if QUEUE EN = 101, zip dec save 


out length 3. 


7.26.4.1.39 ZIPDEC OUT LEN4 
Description: ZIPDEC output length. 4 


0x00BO ZIPDEC output length 4 ZIPDEC OUT [ЕМА 
[ee | 31 | 30 | 29 | 20 | az |a | a | | 29 | 22 | 20 | 20 | 10 ЗЕЛЕ 
поло | 


Type 


(СЕЕ ILC RGB КИ АЕ 


Reserved ZIPDEC OUT СЕМА 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT LENA | [12:0] R/W |1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 4. 


7.26.4.1.40 ZIPDEC OUT [ЕМ5 
Description: ZIPDEC output length. 5 
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0x00B4 ZIPDEC output length 5 ZIPDEC OUT LEN5 


PERI У EE ЕЕ НА оа 


Reserved 


Type 


ЕО S ЕЛЕЕ ДЕНЕ 


Reserved ZIPDEC OUT LEN5 


тт 8 2 


Неја Мате Туре | Reset | Description 
Value 


ZIPDEC OUT LENS | [12:0] R/W | 1310 | Available only if QUEUE EN = 1'b1, zip dec save 
out length 5. 


7.26.4.1.41 ZIPDEC OUT LEN6 
Description: ZIPDEC output length. 6 


0x00B8 ZIPDEC output length 6 ZIPDEC OUT LEN6 


ашаса 


Reserved 


Type 


КА ЕЕЕ АЕ UN 


Reserved ZIPDEC OUT LEN6 


Pm | 2 


Неја Мате Туре | Reset | Description 
Value 
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ZIPDEC_OUT_LEN6 | [12:0] R/W | 130 | Available only if QUEUE EN = 101, zip dec save 


out length 6. 


7.26.4.1.42 ZIPDEC OUT LEN7 
Description: ZIPDEC output length. 7 


0x00BC ZIPDEC output length 7 ZIPDEC_OUT_LEN7 
œ ан | зо | ae | 2 | 27 | ав | 25 | aa | 23 | 22 | 21 | 20 | 12 | 1а | 17 | 16] 
LE. ШО | | | 


Type 


ПСЕ ИСЕ Е ПАПЕ 


Reserved ZIPDEC OUT LEN7 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC OUT LEN7 | [12:0] R/W | 1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 7. 


7.26.4.1.43 ZIPDEC TIME OUT 


Description: ZIPDEC time out value 
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0x00CO ZIPDEC time out ZIPDEC TIME OUT 


i EORR ЕВ ЕЕ Е ЕО CR 


ZIPDEC TIME OUT МА. 


ZIPDEC. TIME OUT VAL 


И ЕЕ GR el ВЕ ЕВЕ 


Field Name Type | Reset Description 
Value 


ZIPDEC TIME OUT. VAL | [31:0] 32'h927C00 | zipdec time out value. 


7.26.5 Application Notes 


Program Notes 
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8.1 


8.1.1 


8.1.2 


V.0.1 


8 Micro-Controller Unit Periphera 


USB OTG 


Overview 


Usb otg includes the usb otg core and its verification environment. The usb otg core is a 
Dual-Role Device (DRD) controller that supports both device and host functions 
Supplement to the USB 2.0 Specification, Revision 1.3a and Revision 2.0. The usb otg' 
support high-speed (HS, 480-Mbps), full-speed (FS, 12-Mbps), and low-speed (LS, 
1.5-Mbps) transfers. The Usb otg core connects to the industry-standard AMBA 
High-Performance Bus (AHB) to communicate with the application and system memory, 
and is fully compliant with the AMBA Specification, Revision 2.0. 


Features 


e 


12. 


13. 
14. 


15. 
16. 


17. 


General Features 
Supports different clocks for AHB and the PHY interfaces for ease of integration 
Includes USB power management features 


Supports packet-based, Dynamic FIFO memory allocation for endpoints for small 
FIFOs and flexible, efficient use of RAM 


Uses single-port RAM instead of dual-port RAM for smaller area and lower power. 
Provides support to change an endpoint's FIFO memory size 


Supports endpoint FIFO sizes that are not powers of 2, to allow the use of contiguous 
memory locations 


Supports the Keep-alive in Low-Speed mode and SOFs in High/Full-Speed modes 


. Power-optimized design 


Application Features 
Interfaces for the application via the AHB: 


ш AHB Slave interface for accessing Control and Status Registers(CSRs),the 
Data FIFO, and queues 

W Optional AHB Master interface for Data FIFO access when Internal DMA is 
enabled 


Supports only 32-bits data on the AHB 


Supports Little or Big Endian mode(selectable by pin, In our case, the pin is tied to 
1'b1 for Big Endian) 


Supports all AHB burst types in AHB Slave interface 


Supports Split, Retry, and Error AHB responses on the AHB Master interface; these 
are not generated on the AHB Slave interface(That means core itself will not generate 
split response, but as a master, it can handle split response as retry response. In our 
case, the AHB bus does not support split transfer, so there won't be any split 
response occurred.) 
Software-selectable AHB burst type on AHB Master interface 
ш ІГІМСНА is chosen, core only uses INCR4. 
ш ІГІМСН8 is chosen, core normally uses INCR8, but at the beginning and at the 
end of a transfer, it can use INCR4, depending on the size of the transfer. 
ш ІГІМСН8 is chosen, core normally uses INCR8, but at the beginning and at the 
end of a transfer, it can use INCR4, depending on the size of the transfer. 
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18. 


19. 
20. 
21. 


22. 


23. 


24. 


25. 


26. 


27. 
28. 


ш ІГІМСН16 is chosen, core normally uses INCR16, but at the beginning and at 
the end of a transfer, it can use INCR4/INCR8, depending on the size of the 
transfer. 


Handles the fixed burst address alignment. For example, INCR16 is used only when 
lower addresses [5:0] are all 0. 


Generates AHB Busy cycles on the AHB Master interface 
Takes care of the 1KB boundary breakup. 


Includes optional interface to an external DMA controller; data is transferred through 
the AHB Slave interface. 


USB 2.0 Supported Features 
Complies with the On-The-Go Supplement to the USB 2.0 Specification (Revision 
1.0a) 
Operates in High-Speed (HS; 480-Mbps), Full-Speed (FS, 12-Mbps) and Low-Speed 
(LS, 1.5-Mbps) modes 
Supports the UTMI+ Level 3 interface (Revision 1.0, February 25th, 2004). 8-, 16-, 
and 8/16-bit data buses are supported. 


Includes automatic ping capabilities 


Power Optimization Features 
AHB clock gating support during USB Suspend and Session-Off modes 
Data FIFO RAM chip-select deasserted when not active 
Data FIFO RAM clock-gating support 


Function Description 


The 


following figure shows the Usb otg controller in a typical system. The core interfaces 


are summarized in the following subsections. 


AHB (application bus) 


АНВ Marster ИН 


AHB Slave І/Е 


V.0.1 


VBUS 
USB OTG UTMI+ I/F DP 
Controller USB PHY 
DM 
DATA FIFO 
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V.0.1 


Figure 8-1 System-Level Block Diagram 


Control Registers 


By reading from and writing to the Control and Status Registers (CSRs) through the AHB 
Slave interface, your application controls the usb otg core. These registers are 32 bits 
wide, and the addresses are 32-bit block aligned. 


Only the Core Global, Power and Clock Gating, Data FIFO Access, and Host Port 
registers can be accessed in both Host and Device modes. When the usb otg core is 
operating in one mode, either Device or Host, the application must not access registers 
from the other mode. If an illegal access occurs, a Mode Mismatch interrupt is generated 
and reflected in the Core Interrupt register (GINTSTS.ModeMis). 


The CSR address map is fixed and does not depend on the core’s configuration (for 
example, how many endpoints are implemented). Host and Device mode registers occupy 
different addresses. All registers are implemented in the AHB Clock domain. 


Memory map 


ЕТТЕ СЗО ЕО 


0х0408 HFNUM Host Frame Number/Frame Time 
Remaining Register 

0x0410 HPTXSTS Host Periodec Transmit FIFO/Queue 
Status Register 


0x0414 HAINT Host All Channels Interrupt Register 
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0500-72 
рового 
ONES 
50020 
051020 
51420 


x Host Channel-n DMA Buffer Address 


0x0800 


о 
О 
= 
о) 


е СС 


0х0В00 DOEPCTLO Device Out Endpoint Control 0 


IN EP: | 
0x900+(n*20) DIEPCTLn Device In Endpoint Control n 


OUT EP: 
0xB00+(n*20) DOEPCTLn Device Out Endpoint Control n 


IN EP: ‚ 

0x908+(n*20 DIEPINTn Device In Endpoint Int n 

OUT EP: 

0xB08+(n*20) DOEPINTn Device Out Endpoint Int n 
DIEPTSIZO Device In Endpoint Transfer Size 0 

0x0B10 | | 

МЕР: 
DIEPTSIZn Device In Endpoint Transfer Size n 

OUT EP: ; 

0xB10+(n*20) DOEPTSIZn Device Out Endpoint Transfer Size n 


) 

0x0910 i | 
DOEPTSIZO Device Out Endpoint Transfer Size 0 

0x910+(n*20) 
IEPs DIEPDMAn Device In Endpoint DMA п 
0x9144(n*20) р 
ОЏТ ЕР: : 
0хВ14-(п”20) DOEPDMAn Device Out Endpoint DMA n 


0x918h+(n*20h) | DTXFSTSn Device TX FIFO Status n 
OxOEO0 PCGCCTL Power and Clock Gating Control 
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Figure 8-2 Register Descriptions 


8.1.4.1.1 GOTGCTL 
Description: (Global OTG Control and Status register) 


Е а За 


Ве5 
Chir OTG BSe ASe Conl 
Type | (нм BEBE 
| Bit | 15 | за | 15 | 12 | | 0 | 9 | 8 [7 [e | 5 | «| з [2 | tj 


Reserved 


ate Type | Reset | Description 
Value 


Со [mes [m |» је 


ChirpEn [27] RW 1'bO Chirp On Enable (ChirpEn) This bit when 
programmed to 1'b1 results in the core asserting 
chirp on before sending an actual Chirp "K" signal 
on USB. This bit is present only if 
OTG BC SUPPORT = 1.1 
OTG BC SUPPORT!-1, this bit is a reserved bit. 


MultValldBc [26:22] 50 Multi Valued ID ріп (MultValldBc) Battery Charger 
ACA inputs in the following order: 
и Bit 26 - rid float. 
m Bit 25 - rid gnd 
в Bit 24 - rid a 
в Bit 23 - rid b 
в Bit 22 - rid c 
These bits are valid only if ОТО ВС SUPPORT-1, 
otherwise they are reserved. 


[— — [e s [s eme —  — — — ——] 


OTGVer [20] RW 10 OTG Version (OTGVer) Indicates the ОТО revision. 
m 1'00: OTG Version 1.3. In this version the core 
supports Data line pulsing and VBus pulsing for SRP. 
m 1'01: ОТС Version 2.0. In this version the core 
supports only Data line pulsing for SRP. 
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В5езм!а [19] 


ASesVld [18] 
DbncTime 


B-Session Valid (В5езм!а) Indicates the Device 
mode transceiver status. 

m 100: B-session is not valid. 

и 1/01: B-session is valid. Іп OTG mode, 

you can use this bit to determine if the device is 


connected or disconnected. Note: If you do not 


enable OTG features (such as SRP and HNP), the 
read reset value will be 1.The vbus assigns the 
values internally for non- SRP or non-HNP 
configurations. 


A-Session Valid (ASesVId) Indicates the Host mode 
transceiver status. 


и 1'bO: A-session is not valid 


m 1'b1: A-session is valid Note: If you do not enable 
OTG features (such as SRP and НМР), the read 
reset value will be 1.The vbus assigns the values 
internally for non- SRP or non-HNP configurations. In 
device mode, this bit is reserved. 


Long/Short Debounce Time (DbncTime) Indicates 
the debounce time of a detected connection. 

m 1'60: Long debounce time, used for physical 
connections (100 ms + 2.5 us) 

m 1'b1: Short debounce time, used for soft 
connections (2.5 us) 


Connector ID Status (ConIDSts) Indicates the 
connector ID status on a connect event. 

m 1/00: The DWC otg core is іп A-Device mode 
m 1'b1: The DWC otg core is in B-Device mode 


Reserved 


Device HNP Enabled (DevHNPEn) The application 
sets this bit when it successfully receives a 
SetFeature.SetHNPEnable command from the 
connected USB host. 


m 1'00: НМР is not enabled in the application 
m 1'b1: НМР is enabled іп the application 


Host Set HNP Enable (HstSetHNPEn) The 
application sets this bit when it has successfully 
enabled HNP (using the SetFeature.SetHNPEnable 
command) on the connected device. 


ш 1'bO: Host Set НМР is not enabled 
и 1/01: Host Set HNP is enabled 


HNP Request (HNPReq) The application sets this bit 
to initiate an HNP request to the connected USB 
host. The application can clear this bit by writing a 0 
when the Host Negotiation Success Status Change 
bit in the OTG Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core 
clears this bit when the HstNegSucStsChng bit is 
cleared. 


m 1'bO: No HNP request 


DevHNPEn [11] 
HstSetHNPEn | [10] 


| " 
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HstNegScs тро Host Negotiation Success (HstNegScs) The core 
sets this bit when host negotiation is successful. The 
core clears this bit when the HNP Request 
(HNPReq) bit in this register is set. 

m 1'bO: Host negotiation failure 

m 1'b1: Host negotiation success 
BvalidOvVal 
BvalidOvEn 


B-Peripheral Session Valid OverrideValue 
(BvalidOvVal) This bit is used to set the Override 
value for Bvalid signal when GOTGCTL.BvalidOvEn 
is set. 

m 150: Bvalid value is 1700 when 
GOTGCTL.BvalidOvEn - 1. 

m 1'b1: Bvalid value is 1701 when 
GOTGCTL.BvalidOvEn - 1. 


B-Peripheral Session Valid Override Enable 
(BvalidOvEn) This bit is used to enable/disable the 
software to override the Bvalid signal using the 
GOTGCTL.BvalidOv Val. 


m 1’b1: Internally Bvalid received from the PHY is 
overridden with GOTGCTL.BvalidOvVal. 


m 1/00: Override is disabled and Bvalid signal from 
the respective PHY selected is used internally by the 
core. 


|| 

AvalidOvVal [5] RW 1'bO A-Peripheral Session Valid OverrideValue 
(AvalidOvVal) This bit is used to set the Override 
value for Avalid signal when GOTGCTL.AvalidOvEn 
is set. 
m 1'bO: Avalid value is 1790 when 
GOTGCTL.AvalidOvEn - 1. 
m 1'b1: Avalid value is 1'61 when 
GOTGCTL.AvalidOvEn - 1. 

й 


VbvalidOvVal 
VbvalidOvEn 
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A-Peripheral Session Valid Override Enable 
(AvalidOvEn) This bit is used to enable/disable the 
software to override the Avalid signal using the 
GOTGCTL.AvalidOv Val. 


m 1'b1: Internally Avalid received from the PHY is 
overridden with GOTGCTL.AvalidOvVal. 


m 1/00: Override is disabled and Амана signal from 
the respective PHY is used internally by the core. 


VBUS Valid OverrideValue (VbvalidOvVal) This bit is 
used to set the Override value for vbus valid signal 
when GOTGCTL.VbusvalidOvEn is set. 


и 1'bO: vbusvalid value is 170 when 
GOTGCTL.VbvalidOvEn = 1. 


и 1'b1: vbusvalid value is 1'b1 when 
GOTGCTL.VbvalidOvEn = 1. 


VBUS Valid Override Enable (VbvalidOvEn) This bit 
is used to enable/disable the software to override the 
vbus-valid signal using the GOTGCTL.vbvalidOvVal. 
m 1'b1: The vbus-valid signal received from the PHY 
is overridden with GOTGCTL.vbvalidOvVal. 
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и 1'bO: Override is disabled and avalid signal from 
the respective PHY is used internally by the core. 


Session Request (SesReq) The application sets this 
bit to initiate a session request on the USB. The 
application can clear this bit by writing a 0 when the 
Host Negotiation Success Status Change bit in the 
ОТС Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core 
clears this bit when the HstNegSucStsChng bit is 
cleared. If you use the USB 1.1 Full-Speed Serial 
Transceiver interface to initiate the session request, 
the application must wait until the VBUS discharges to 
0.2 V, after the B-Session Valid bit in this register 
(GOTGCTL.BSesVld) is cleared. This discharge time 
varies between different PHYs and can be obtained 
from the PHY vendor. 


m 1'bO: No session request 
m 1'b1: Session request 
Session Request Success (SesReqScs) The core 


sets this bit when a session request initiation is 
successful. 


m 100: Session request failure 
m 1'b1: Session request success 


8.1.4.1.2 GOTGINT 
Description: (Global OTG Interrupt) 


Lm |" [о | 2 [2 [z |» [w |a | o | 2 [2 [o |» [| e | [ 6] 


Dbn 
Reserved ceD 
one 


uu 


Ses 
= Е З Е 
Det 


Tvpe RS | RS 
а с“ Sor 


Ма Туре Reset | Description 
Value 
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DbnceDone [19] R SS WC Debounce Done (DbnceDone) The core sets 
this bit when the debounce is completed after 
the device connect. The application can start 
driving USB reset after seeing this interrupt. 
This bit is only valid when the HNP Capable or 
SRP Capable bit is set in the Core USB 
Configuration register (GUSBCFG.HNPCap or 
GUSBCFG.SRPCap, respectively). 

ADevTOUTChg [18] В 55 WC A-Device Timeout Change (ADevTOUTChg) 
The core sets this bit to indicate that the 
A-device has timed out while waiting for the 
B-device to connect. 

HstNegDet [17] В SS МС | 100 Host Negotiation Detected (HstNegDet) The 
core sets this bit when it detects a host 
negotiation request on the USB. 


[wem [о seme | 


HstNegSucStsChng В $$ WO | 160 Host Negotiation Success Status Change 
(HstNegSucStsChng) The core sets this bit on 
the success or failure of a USB host negotiation 
request. The application must read the Host 
Negotiation Success bit of the OTG Control and 
Status register (GOTGCTL.HstNegScs) to 
check for success or failure. 

SesReqSucStsChng В SS МС | 160 Session Request Success Status Change 
(SesReqSucStsChng) The core sets this bit on 
the success or failure of a session request. The 
application must read the Session Request 
Success bit in the OTG Control and Status 
register (GOTGCTL.SesReqScs) to check for 
success or failure. 

[ СС јео o С —  — — 


ЗезЕпаре! [2] В SS WC Session End Detected (SesEndDet) The core 
sets this bit when the utmisrp bvalid signal is 
deasserted. 


[fr m [o СС — — — — — —] 


8.1.4.1.3 GAHBCFG 
Description: (Global AHB Configure) 
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AHB 
Reserved d Reserved 
Res 
Reserved m 2 e 9 HBSTLEN 


O по ПЕНЕН 


ate Type | Reset | Description 
Value 


— — [mes |n |o ја 


AHBSingle [23] RW 1’b0 AHB Single Support (AHBSingle) This bit when 
programmed supports Single transfers for the 
remaining data іп a transfer when the DWC_otg core 
is operating in DMA mode. ш 1'b0: This is the default 
mode. When this bit is set to 1700, the remaining data 
in the transfer is sent using INCR burst size. m 1'b1: 
When set to 1'b1, the remaining data in a transfer is 
sent using Single burst size. Note: if this feature is 
enabled, the AHB RETRY and SPLIT transfers still 
have INCR burst type. Enable this feature when the 
AHB Slave connected to the DWC_otg core does not 
support INCR burst (and when Split, and Retry 
transactions are not being used in the bus). 


NotiAllDmaWrit | [22] RW 1'bO Notify All Ота Write Transactions (NotiAllDmaWrit) 
This bit is programmed to enable the System DMA 
Done functionality for all the DMA write Transactions 
corresponding to the Channel/Endpoint. This bit is 
valid only when GAHBCFG.RemMemSupp is set to 
1. а GAHBCFG.NotiAllDmaWrit = 1 - HS ОТО core 
asserts int dma req for all the DMA write 
transactions on the AHB interface along with 
int dma done, chep last transact and 
chep number signal informations. The core waits for 
sys dma done signal for all the DMA write 
transactions in order to complete the transfer of a 
particular Channel/Endpoint. m 
GAHBCFG.NotiAllDmaWrit = 0 - HS OTG core 
asserts int dma req signal only for the last 
transaction of DMA write transfer corresponding to a 
particular Channel/Endpoint. Similarly, the core waits 
for sys dma done signal only for that transaction of 
DMA write to complete the transfer of a particular 
Channel/Endpoint. 
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RemMemSupp | [21] Remote Memory Support (RemMemSupp) This bit is 
programmed to enable the functionality to wait for the 
system DMA Done Signal for the DMA Write 
Transfers. 

и GAHBCFG.RemMemSupp=1 - The int ата req 
output signal is asserted when HS OTG DMA starts 
write transfer to the external memory. When the core 
is done with the Transfers it asserts int dma done 
signal to flag the completion of DMA writes from HS 
ОТС. The core then waits for sys dma done signal 
from the system to proceed further and complete the 
Data Transfer corresponding to a particular 
Channel/Endpoint. 

и GAHBCFG.RemMemSupp=0 - The int ата req 
and int dma done signals are not asserted and the 
core proceeds with the assertion of the XferComp 
interrupt as soon as the DMA write transfer is done at 
the HS OTG Core Boundary and it doesn't wait for 
the sys dma done signal to complete the DATA 
transfers. 


юз [no |: — |Remes — — — — — — — 


PTxFEmpLvl RW 1’b0 Periodic TxFIFO Empty Level (РТхҒЕтрімі) 
Indicates when the Periodic TxFIFO Empty Interrupt 
bit in the Core Interrupt register 
(GINTSTS.PTxFEmp) is triggered. This bit is used 
only in Slave mode. 


п 160: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic TxFIFO is half empty 


ш 161: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic TxFIFO is completely empty 


NPTxFEmpLvl Non-Periodic TxFIFO Empty Level (МРТхҒЕтрімі) 
This bit is used only in Slave mode. In host mode and 
with Shared FIFO with device mode, this bit indicates 
when the Non-Periodic TxFIFO Empty Interrupt bit in 
the Core Interrupt register (GINTSTS.NPTxFEmp) is 
triggered. With dedicated FIFO in device mode, this 
bit indicates when IN endpoint Transmit FIFO empty 
interrupt (DIEPINTn.TxFEmp) is triggered. Host 
mode and with Shared FIFO with device mode: 


m 100: GINTSTS.NPTxFEmp interrupt indicates that 
the Non-Periodic TxFIFO is half empty 


m 161: GINTSTS.NPTxFEmp interrupt indicates that 
the Non-Periodic ТхҒІҒО is completely empty 
Dedicated FIFO in device mode: 


m 100: DIEPINTn.TxFEmp interrupt indicates that 
the IN Endpoint TxFIFO is half empty 


m 1'b1: DIEPINTn.TxFEmp interrupt indicates that 
the IN Endpoint TxFIFO is completely empty 


mo [me СС — 


тро “1700: Core operates іп Slave mode 
• 101: Core operates іп a ОМА mode 
This bit is always 0 when Slave-Only mode has been 
selected for the Architecture in coreConsultant 
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HBSTLEN [4:1] R/W Internal DMA Mode—AHB Master burst type: 
• 4720000 Single 
“4700001 INCR 
• 4 50011 INCR4 
* 4'b0101 INCR8 
* 4'b0111 INCR16 
* Others: Reserved 


GLBLINTRMSK RAN The application uses this bit to mask or unmask the 
interrupt line assertion to 
itself. Irrespective of this bit's setting, the interrupt 
status registers are updated by the core. 
• 1’b0: Mask the interrupt assertion to the application. 
• 1'b1: Unmask the interrupt assertion to the 
application. 


8.1.4.1.4 GUSBCFG 


Description: (Global USB Configure? 
Global USB Configure (reset 0x0000 1400) GUSBCFG 


FOR | Forc ULPI | ШР 
CED | eHst CLK | IAU 
EVM | Mod a ТІ 


gré 
Res 
HNP | SRP | DDR | PHY FSI PHY 
UT ЕЕ 
SEL 


NE s Ее 
ЕНЕНЕНШЕКІ 


СЕЕ лета] [о [о | 


Ч-Ма Type | Reset | Description 
Value 
CORRUPT TX [31] RAN | 1'bO Corrupt Tx packet This bit is for debug purposes 
PACKET only. Never set this bit to 1. 


FORCEDEVMODE [30] RAN Force Device Mode (ForceDevMode) Writing a 1 to 
this bit forces the core to device mode irrespective 
of utmiotg iddig input pin. 

m 160: Normal Mode 

и 1'b1: Force Device Mode 

After setting the force bit, the application must wait 
at least 25 ms before the change to take effect. 
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When the simulation is in scale down mode, waiting 
for 500 us is sufficient. 


ForceHstMode [29] Force Host Mode (ForceHstMode) Writing a 1 to 
this bit forces the core 10 host mode irrespective of 
utmiotg_iddig input pin. 

m 1560: Normal Mode 

и 171: Force Host Mode 

After setting the force bit, the application must wait 
at least 25 ms before the change to take effect. 
When the simulation is in scale down mode, waiting 
for 500 us is sufficient. This bit is valid only when 
OTG MODE = 0, 1 or 2. In all other cases, this bit 
reads 0. 

TXENDDELAY [28] RAN Writing a 1 to this bit enables the TxEndDelay 
timers in the core as per the section 4.1.5 on 
Opmode of the USB 2.0 Transceiver Macrocell 
Interface (UTMI) version 1.05. 

• 1'b0: Normal mode 
* 1'b1: Introduce Tx end delay timers 


|_________| ;газј | Во |50 [везама |000 | 


TERMSELDLPULSE | [22] R/W | 1'bO This bit selects utmi termselect to drive data line 
pulse during SRP. 
* 1'bO: Data line pulsing using utmi txvalid (default). 
• 1'b1: Data line pulsing using utmi termsel. 


аа но [2600 |Hestony с | 


ULPICLKSUSM [19] RAW [160 This bit sets the ClockSuspendM bit in the Interface 
Control register on the ULPI PHY. This bit applies 
only in serial modes. 

• 160: PHY powers down internal clock during 
suspend. 
«1:61: PHY does not power down internal clock. 

ULPIAUTORES [18] R/W | 1'bO This bit sets the AutoResume bit in the Interface 
Control register on the ULPI PHY. 
1’b0: PHY does not use AutoResume feature. 
1'b1: PHY uses AutoResume feature. 

ULPIFSLS [17] RAW | t'bO The application uses this bit to select the FS/LS 
serial interface for the ULPI PHY. This bit is valid 
only when the FS serial transceiver is selected on 
the ULPI PHY. 

* 1’b0: ПІРІ interface 
• 1b1: ULPI FS/LS serial interface 


је [mo me С 


PHYLPWRCLKSEL | [15] R/W | 1'bO Selects either 480-MHz or 48-MHz (low-power) 
PHY mode. In FS and LS modes, the PHY can 
usually operate on a 48-MHz clock to save power. 

• 100: 480-MHz Internal PLL clock 

* 101: 48-MHz External Clock In 480 MHz mode, 
the UTMI interface operates at either 60 or 30-MHz, 
depending upon whether 8- or 16-bit data width is 
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selected. In 48-MHz mode, the UTMI interface 
operates at 48 MHz in FS and LS modes. This bit 
drives the utmi fsls low power core output signal, 
and is valid only for ОТМ + PHYs. 


Соја [m [me eena 


USBTRDTIM [13:10] | RW | 475 Sets the turnaround time in PHY clocks. 
Specifies the response time for a MAC request to 
the Packet FIFO 
Controller (PFC) to fetch data from the DFIFO 
(SPRAM). 

This must be programmed to 

* 4h5: When the MAC interface is 16-bit UTMI+. 

* 4'h9: When the MAC interface is 8-bit UTMI-+. 
RW тро 


НМРСар HNP-Capable (HNPCap) The application uses this 
bit to control the DWC. otg core's HNP capabilities. 
и 1'bO: HNP capability is not enabled. 
и 1'b1: HNP capability is enabled. 
This bit is writable only if an HNP mode was 
specified for Mode of Operation in coreConsultant 
(parameter OTG MODE). Otherwise, reads return 
0. If HNP functionality is disabled by the software, 
the OTG signals on the PHY domain must be tied to 
the appropriate values. 


RW тро SRP-Capable (SRPCap) The application uses this 
bit to control the DWC_otg core SRP capabilities. If 
the core operates as. a non-SRP-capable B-device, 
it cannot request the connected A-device (host) to 
activate VBUS and start a session. 

m 1'bO: SRP capability is not enabled. 
и 1'b1: SRP capability is enabled. 
This bit is writable only if an SRP mode was 
specified for Mode of Operation in coreConsultant 
(parameter ОТО MODE). Otherwise, reads return 
0. If SRP functionality is disabled by the software, 
the OTG signals on the PHY domain must be tied to 
the appropriate values. 

ml 

NN 


SRPCap 


DDRSEL [7] 
PHYSEL 


| 
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The application uses this bit to select a Single Data 
Rate (SDR) or 

Double Data Rate (DDR) or ULPI interface. 

• 1’b0: Single Data Rate ULPI Interface, with 
8-bit-wide data bus 

* 1b1: Double Data Rate ULPI Interface, with 
4-bit-wide data bus 


The application uses this bit to select either a 
high-speed UTMI+ or ULPI PHY, or a full-speed 
transceiver. 


• 1'bO: USB 2.0 high-speed UTMI+ ог ULPI PHY 
• 1'b1: USB 1.1 full-speed serial transceiver 
The application uses this bit to select either a 


unidirectional or bidirectional USB 1.1 full-speed 
serial transceiver interface. 
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GRSTCTL 
Description: 


V.0.1 


(Global Reset Control) 
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• 1’b0: 6-pin unidirectional full-speed serial 
interface 


• 1’b1: 3-pin bidirectional full-speed serial interface 


ПІРІ or UTMI+ Select (СІРІ UTMI Sel) The 
application uses this bit to select either a UTMI+ 
interface or ULPI Interface. 


п 120: UTMI- Interface 
и 1'b1: ULPI Interface 


This bit takes effect only if GUSBCFG.PHYSel = 
1'bO. 


The application uses this bit to configure the core to 
support a UTMI+ PHY with an 8- or 16-bit interface. 
When a ULPI PHY is chosen, this must be set to 
8-bit mode. 


* 1’b0: 8 bits 
• 161: 16 bits 


HS/FS Timeout Calibration (TOutCal) The number 
of PHY clocks that the application programs in this 
field is added to the high-speed/full-speed 
interpacket timeout duration in the core to account 
for any additional delays introduced by the PHY. 
This can be required, because the delay introduced 
by the PHY in generating the line state condition 
can vary from one PHY to another. The USB 
standard timeout value for high-speed operation is 
736 to 816 (inclusive) bit times. The USB standard 
timeout value for full-speed operation is 16 to 18 
(inclusive) bit times. The application must program 
this field based on the speed of enumeration. The 
number of bit times added per PHY clock are: 
High-speed operation: 

m One 30-MHz PHY clock = 16 bit times 

ш One 60-MHz PHY clock = 8 bit times 

Full-speed operation: 

и One 30-MHz PHY clock = 0.4 bit times 

= One 60-MHz PHY clock = 0.2 bit times 

и One 48-MHz PHY clock = 0.25 bit times 


Using the HS as an example, if you set ToutCal to 
'001' you add one 30MHz PHY clock or 16 bit times. 
If you set ToutCal to '010' you add two 30MHz PHY 
clocks or 32 bit times, and so on. The 3 bits allow 
you to add up to 7 PHY clocks, and the number of 
bit times depend on the speed, and the PHY clock 
you are using. 
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Reserved 


TXF | RXF HSF | Res | CSF 

Reserved TXFNUM dd dom ns xc MS 

Type R вм | ВМ | ВМ Мм 
RW WS | $$ | $$ | 55 
5С C C C 


Ма Туре Reset | Description 
Value 
AHBIDLE [31] тро Indicates that ће AHB Master State Machine is 
in the IDLE condition. 
DMAREQ [30] тро Indicates that the ОМА request is іп progress. 
Used for = 


Lais —— ТІ 5ро This is the Bwt ooo number that must be flushed 
using the ТхҒІҒО Flush bit. This field must not 
be changed until the core clears the TxFIFO 
Flush bit. 

* БО: 
- Tx НЕО 0 flush in device mode when іп 
dedicated FIFO mode 
• 51: 
- TXFIFO 1 flush in device mode when in 
dedicated FIFO mode 
• 52: 
- TXFIFO 2 flush іп device mode when іп 
dedicated FIFO mode 
• БНР: 
- TXFIFO 15 flush in device mode when in 
dedicated FIFO mode 
* 5'h10: Flush all the transmit FIFOs in device 
or host mode. 


TXFFLSH [5] А WS SC | 560 This bit selectively flushes a single or all 
transmit FIFOs, but cannot do so if the core is 
in the midst of a transaction. The application 
must write this bit only after checking that the 
core is neither writing to the TxFIFO nor 
reading from the TxFIFO. Verify using these 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 665 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Кеа SPREADTRUM | РА" АЛАТ 567731С Device Specification 


registers: 

* Read—NAK Effective Interrupt ensures the 
core is not reading from the FIFO 

* Write—GRSTCTL.AHBldle ensures the core 
is not writing anything to the FIFO. Flushing is 
normally recommended when FIFOs are 
reconfigured or when switching between 
Shared FIFO and Dedicated Transmit FIFO 
operation. FIFO flushing is also recommended 
during device endpoint disable. The application 
must wait until the core clears this bit before 
performing any operations. This bit takes eight 
clocks to clear, using the slower clock of 
phy. ск or hclk. 

RXFFLSH В WS SC The application can flush the entire ВХЕЕО 
using this bit, but must first ensure that the core 
is not in the middle of a transaction. The 
application must only write to this bit after 
checking that the core is neither reading from 
the RxFIFO nor writing to the RxFIFO. The 
application must wait until the bit is cleared 
before performing any other operations. This bit 
requires 8 clocks (slowest of PHY or AHB 
clock) to clear. 


INTKNQFLSH [3] А WS SC | 160 The application writes this bit to flush the IN 
Token Sequence Learning Queue. 


HSFTRST [2] В WS SOC | 160 The application uses this bit to flush the control 
logic in the AHB Clock domain. Only AHB 
Clock Domain pipelines are reset. 

* FIFOs are not flushed with this bit. 

* All state machines in the AHB clock domain 
are reset to the Idle state after terminating the 
transactions on the AHB, following the protocol. 

* CSR control bits used by the AHB clock 
domain state machines are cleared. 

* To clear this interrupt, status mask bits that 
control the interrupt status and are generated 
by the AHB clock domain state machine are 
cleared. 

* Because interrupt status bits are not cleared, 
the application can get the status of any core 
events that occurred after it set this bit. This isa 
self-clearing bit that the core clears after all 
necessary logic is reset in the core. This can 
take several clocks, depending on the core's 
current state. 


[— [m [m b mew —  — — — — — 


CSFTRST В WS SO | 160 Core Soft Reset (CSftRst) Resets the hclk and 
phy. clock domains as follows: m Clears the 
interrupts and all the CSR registers except the 
following register bits: - 
PCGCCTL.RstPdwnModule - 
PCGCCTL.GateHclk - PCGCCTL.PwrClmp - 
GUSBCFG.DDRSel - GUSBCFG.PHYSel - 
GUSBCFG.FSIntt - 
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GINTSTS 


Description: 


V.0.1 
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GUSBCFG.ULPI_UTMI_Sel - 
GUSBCFG.PHYIf - HCFG.FSLSPclkSel - 
DCFG.DevSpd - DCTL.SftDiscon - GGPIO - 
GUSBCFG.TxEndDelay - 
GUSBCFG.TermSelDLPulse - 
GUSBCFG.ULPICIkSusM - 
GUSBCFG.ULPIAutoRes - 
GUSBCFG.ULPIFsLs - GPWRDN - GADPCTL 
и All module state machines (except the AHB 
Slave Unit) are reset to the IDLE state, and all 
the transmit FIFOs and the receive FIFO are 
flushed. ш Any transactions on the AHB Master 
are terminated as soon as possible, after 
gracefully completing the last data phase of an 
AHB transfer. Any transactions on the USB are 
terminated immediately. ш When Hibernation 
or ADP feature is enabled, the PMU module is 
not reset by the Core Soft Reset. The 
application can write to this bit any time it wants 
to reset the core. This is a self-clearing bit and 
the core clears this bit after all the necessary 
logic is reset in the core, which can take 
several clocks, depending on the current state 
of the core. Once this bit is cleared software 
must wait at least 3 PHY clocks before doing 
any access to the PHY domain 
(synchronization delay). Software must also 
must check that bit 31 of this register is 1 (AHB 
Master is IDLE) before starting any operation. 
Typically software reset is used during software 
development and also when you dynamically 
change the PHY selection bits in the USB 
configuration registers listed above. When you 
change the PHY, the corresponding clock for 
the PHY is selected and used in the PHY 
domain. Once a new clock is selected, the PHY 
domain has to be reset for proper operation. 
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Global Interrupt Status(reset 0x0000 0020) GINTSTS 


ув |з | зо | 20 | 20 | 27 26 | 25 | 24 | 23 | 22 | zt | 20,46 | 16 | 17 | 16 


p ss HCh | Рип ОЕР | ШЕРІ | EPM 
} " Int t INT | NT IS 


WKUPINT The Wakeup bit is same for both L1 and normal 
wakeup, except that Partial Power-Down 
cannot be used іп L1. In L1, this interrupt is 
asserted when a host-initiated resume or a 
device-initiated remote wakeup is detected on 
the USB in Host and Device modes. In Device 
mode, this interrupt is asserted when a resume 
is detected on the USB for normal suspend. 


Session Request/New Session Detected 
Interrupt (SessReqInt) In Host mode, this 
interrupt is asserted when a session request is 
detected from the device. In Host mode, this 
interrupt is asserted when a session request is 
detected from the device. In Device mode, this 
interrupt is asserted when the utmisrp bvalid 
signal goes high. 


Disconnect Detected Interrupt (Disconnlnt) 
This interrupt is asserted when a device 
disconnect is detected. 


Periodic TxFIFO Empty (PTxFEmp) This 
interrupt is asserted when the Periodic 
Transmit FIFO is either half or completely 
empty and there is space for at least one entry 
to be written in the Periodic Request Queue. 
The half or completely empty status is 
determined by the Periodic TxFIFO Empty 
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Level bit in the Core AHB Configuration register 
(GAHBCFG.PTxFEmpL vl). 


НОЋИ [25] тро Host Channels Interrupt (НСпіпі) The core sets 
this bit to indicate that an interrupt is pending 
on one of the channels of the core (in Host 
mode). The application must read the Host А! 
Channels Interrupt (HAINT) register to 
determine the exact number of the channel on 
which the interrupt occurred, and then read the 
corresponding Host Channel-n Interrupt 
(НСІМТп) register to determine the exact cause 
of the interrupt. The application must clear the 
appropriate status bit in the HCINTn register to 
clear this bit. 

Prtlnt [24] Host Port Interrupt (Рт) The core sets this bit 
to indicate a change in port status of one of the 
DWC_otg core ports in Host mode. The 
application must read the Host Port Control and 
Status (HPRT) register to determine the exact 
event that caused this interrupt. The application 
must clear the appropriate status bit in the Host 
Port Control and Status register to clear this bit. 

RESETDET [23] R/W 1’b0 The core asserts this interrupt in Device mode 
when it detects a reset on the USB in Partial 
Power-Down mode when the device is in 
Suspend. 

This interrupt is not asserted in Host mode. 


FETSUSP [22] R_SS_WC | 160 This interrupt is valid only in DMA mode. This 
interrupt indicates that the core has stopped 
fetching data for IN endpoints due to the 
unavailability of TXFIFO space or Request 
Queue space. This interrupt is used by the 
application for an endpoint mismatch algorithm. 
For example, after detecting an endpoint 
mismatch, the application: 

* Sets a global non-periodic IN NAK 
handshake 

• Disables In endpoints 

• Flushes the FIFO 

• Determines the token sequence from the IN 
Token Sequence Learning Queue 
• Re-enables the endpoints 
• Clears the global non-periodic IN NAK 
handshake 
If the global non-periodic IN NAK is cleared, the 
core has not yet fetched data for the IN 
endpoint, and the IN token is received: the core 
generates an “IN token received when FIFO 
empty" interrupt. The ОТС then sends the host 
a NAK response. To avoid this scenario, the 
application can check the GINTSTS.FetSusp 
interrupt, which ensures that the FIFO is full 
before clearing a global NAK handshake. 
Alternatively, the application can mask the “IN 
token received when FIFO empty” interrupt 
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INCOMPISOOUT [21] В SS МС | 160 The Device mode, the core sets this interrupt to 
indicate that there is at least one isochronous 
OUT endpoint on which the transfer is not 
completed in the current microframe. This 
interrupt is asserted along with the End of 
Periodic Frame Interrupt (EOPF) bit in this 
register. 

INCOMPISOIN [20] The core sets this interrupt to indicate that 
there is at least one isochronous IN endpoint 
on which the transfer is not completed in the 
current microframe. This interrupt is asserted 
along with the End of Periodic Frame Interrupt 
(EOPF) bit in this register. 


OEPINT [19] The core sets this bit to indicate that an 
interrupt is pending on one of the OUT 
endpoints of the core (in Device mode). The 
application must read the Device АП Endpoints 
Interrupt (DAINT) register to determine the 
exact number of the OUT endpoint on which 
the interrupt occurred, and then read the 
corresponding Device OUT Endpoint-n 
Interrupt (DOEPINTn) register to determine the 
exact cause of the interrupt. The application 
must clear the appropriate status bit in the 
corresponding DOEPINTn register to clear this 
bit. 


IEPINT The core sets this bit to indicate that an 
interrupt is pending on one of the IN endpoints 
of the core (in Device mode). The application 
must read the Device АП Endpoints Interrupt 
(DAINT) register to determine the exact 
number of the IN endpoint on which the 
interrupt occurred, and then read the 
corresponding Device IN Endpoint-n Interrupt 
(DIEPINTn) register to determine the exact 
cause of the interrupt. The application must 
clear the appropriate status bit in the 
corresponding DIEPINTn register to clear this 
bit. 


Endpoint Mismatch Interrupt (EPMis) Note: 
This interrupt is valid only in shared FIFO 
operation. Indicates that an IN token has been 
received for a non-periodic endpoint, but the 
data for another endpoint is present in the top 
of the Non-periodic Transmit FIFO and the IN 
endpoint mismatch count programmed by the 
application has expired. 


RstrDonelnt 55 Restore Done Interrupt (RstrDonelnt) The core 
sets this bit to indicate that the restore 
command after Hibernation was completed by 
the core. The core continues from Suspended 
state into the mode dictated by 
PCGCCTL.RestoreMode field. This bit is valid 
only when Hibernation feature is enabled 
(ОТО ЕМ PWROPT-2) 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 670 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ZB SPREADTRUM 


EOPF [15] |RSS wc 


ISOOUTDROP [14] |R ss wc 
ENUMDONE [13] |RSS wc 
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Indicates that the period specified in the 
Periodic Frame Interval field of the Device 
Configuration register (DCFG.PerFrint) has 
been reached in the current microframe. 


The core sets this bit when it fails to write an 
isochronous OUT packet into the ВХНЕО 
because the RxFIFO does not have enough 
space to accommodate a maximum packet 
size packet for the isochronous OUT endpoint. 


The core sets this bit to indicate that speed 
enumeration is complete. The application must 
read the Device Status (DSTS) register to 
obtain the enumerated speed. 


USBRST [12] R SS WC | 160 The core sets this bit to indicate that a reset is 
detected on the USB. 


С 


The core sets this bit to indicate that a suspend 
was detected on the USB. The core enters the 
Suspended state when there is no activity on 
the phy line state i signal for an extended 
period of time. 


ERLYSUSP [10] R SS WC The core sets this bit to indicate that an Idle 
ССН has been detected оп the USB for 3 ms 


"d ТТ 


| INI 
Й || 


RXFLVL [4] Indicates that there is at least one packet 
pending to be read from the RxFIFO. 
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Indicates that the —— Global OUT NAK bit in 
the Device Control register 
(DCTL.SGOUTNak), set by the application, has 
taken effect in the core. This bit can be cleared 
by writing the Clear Global OUT NAK bit in the 
Device Control register (DCTL.CGOUTNak). 


Indicates that the Set Global Non-periodic IN 
NAK bit in the Device Control register 
(DCTL.SGNPInNak), set by the application, 
has taken effect in the core. That is, the core 
has sampled the Global IN NAK bit set by the 
application. This bit can be cleared by clearing 
the Clear Global Non-periodic IN NAK bit in the 
Device Control register (DCTL.CGNPInNak). 


This interrupt does not necessarily mean that 
a NAK handshake is sent out on the USB. The 
STALL bit takes precedence over the NAK bit. 


This interrupt is valid only when 
OTG EN DED TX FIFO - O. This interrupt is 
asserted when the Non-periodic TxFIFO is 
either half or completely empty, and there is 
space for at least one entry to be written to the 
Non-periodic Transmit Request Queue. The 
half or completely empty status is determined 
by the Non-periodic TxFIFO Empty Level bit in 
the Core AHB Configuration register 
(GAHBCFG.NPTxFEmpLvl). 
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[3] В SS МС | 200 In Device mode, in the core sets this bit to 
indicate that an SOF token has been received 
on the USB. The application can read the 
Device Status register to get the current 
(micro)frame number. This interrupt is seen 
only when the core is operating at either HS or 
FS. 


The core sets this bit to indicate an OTG 
protocol event. The application must read the 
OTG Interrupt Status (GOTGINT) register to 
determine the exact event that caused this 
interrupt. The application must clear the 
appropriate status bit in the GOTGINT register 
to clear this bit. 


MODEMIS 898 | The core sets this bit when the application is 
trying to access: 


* A Host mode register, when the core is 
operating in Device mode 

* A Device mode register, when the core is 
operating in Host mode 


The register access is completed on the AHB 
with an OKAY response, but is ignored by the 
core internally and does not affect the 
operation of the core. 


Indicates the current mode. 
* 1'bO: Device mode 
* 1'b1: Host mode 


8.1.4.1.7 GINTMSK 
Description: (Global Interrupt Mask ) 


Global Interrupt Mask(reset 0x0000_0000) 
| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


и RES: БЕТ ОЕР | ІЕРІ | EPM 
т Рип ЕТО 505 

тім idek ETM Pus INT | NTM | ISM 
B 8 MSK | sk | sk 


Reserved 
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Type Reset | Description 
Value 
WKUPINTMSK ~~," 1’b0 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 
SESSREQINTMSK [30] 10 1750: Mask Interrupt 
1’b1: Unmask Interrupt 
DISCONNINTMSK [29] R/W 1'bO 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 
CONIDSTSCHNGMSK | [28] 1'bO 1:60: Mask Interrupt 
161: Unmask о ЩҶС 


РТХЕЕМРМ5К ES 1'bO 1:50: Mask эзе НН 
1'b1: Unmask Interrupt 
HCHINTMSK [25] RAN 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
PRTINTMSK [24] R/W 1750 1750: Mask Interrupt 
1'b1: Unmask Interrupt 
RESETDETMSK [23] RAN 1'bO 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
FETSUSPMSK [22] | ВА 1750 | (bo: Mask Interrupt 
1'b1: Unmask Interrupt 
INCOMPISOOUTMSK | [21] RAN 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
INCOMPISOINMSK [20] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
OEPINTMSK [19] RAN тро 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
EPINTMSK [18] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
EPMISMSK [17] R/W 1'bO 1:60: Mask Interrupt 
1’b1: Unmask Interrupt 
RstrDonelntMsk [16] RAN 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
EOPFMSK [15] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
ISOOUTDROPMSK [14] R/W 10 1750: Mask Interrupt 
1'b1: Unmask Interrupt 
ENUMDONEMSK [13] 1'bO 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 


USBRSTMSK пл |RW X |150 | То: маките... 
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и ро 1761: Unmask Interrupt 

EE [11] тро 1760: Mask Interrupt 
1'b1: Unmask Interrupt 

ERLYSUSPMSK [10] 1'bO 1'bO: Mask Interrupt 
1'b1: Unmask 8. д 


ЕЕ [7] 1’b0 я ooa b0: Mask Interrupt 
1'b1: Unmask Interrupt 

GINNAKEFFMSK 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 


NPTXFEMPMSK [5] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
RXFLVLMSK [4] R/W 1'bO 1:60: Mask Interrupt 
1’b1: Unmask Interrupt 
SOFMSK [3] R/W тро 1760: Mask Interrupt 
1'b1: Unmask Interrupt 
OTGINTMSK [2] RAN 1’b0 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 
MODEMISMSK [1] 1'bO 1'bO: Mask Interrupt 
1'b1: Unmask [o TR 


8.1.4.1.8 GRXSTSR 
Description: (Global Receive Status Register) 


HEINE тото ти 


Reserved PKTSTS 


d-Nan Type Reset | Description 
Value 


[24:21] | RO јако | This is the least significant 4 bits of the 
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(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints are 

supported. 


PKTSTS [20:17] 4'bO For Host Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
и 4'b0010: IN data packet received 
m 4700011: IN transfer completed (triggers an 
interrupt) 
и 4720101: Data toggle error (triggers an 
interrupt) 
и 4200111: Channel halted (triggers an 
interrupt) 
m Others: Reserved 
For Device Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
m 4720001: Global OUT МАК (triggers an 
interrupt) 
и 4'b0010: OUT data packet received 
m 4720011: OUT transfer completed (triggers 
an interrupt) 
и 4'b0100: SETUP transaction completed 
(triggers an interrupt) 
m 4'b0110: SETUP data packet received 
m Others: Reserved 


[16:15] 260 Indicates the Data PID of the received OUT 
data packet 
* 27200: DATAO 
2:10: DATA1 
* 2'501: DATA2 
* 2b11: MDATA 


ВСМТ [14:4] 1160 | Indicates the byte count of the received data 
packet. 

EPNUM [3:0] 4'bO For Host Mode: 
Indicates the channel number to which the 
current received packet belongs. 
For Device Mode: 
Indicates the endpoint number to which the 
current received packet belongs. 


8.1.4.1.9 GRXSTSP 
Description: (Global Receive Status Pop? 
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Type Reset | Description 
Value 


еј 21] 460 This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints аге 
supported. 


PKTSTS [20:17] For Host Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
ш 4'b0010: IN data packet received 
ш 4'b0011: IN transfer completed (triggers an 
interrupt) 
и 4'60101: Data toggle error (triggers an 
interrupt) 
m 4200111: Channel halted (triggers an 
interrupt) 
m Others: Reserved 
For Device Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
ш 4720001: Global OUT МАК (triggers an 
interrupt) 
и 4'b0010: OUT data packet received 
ш 4'b0011: OUT transfer completed (triggers 
an interrupt) 
и 4'b0100: SETUP transaction completed 
(triggers an interrupt) 
и 4'b0110: SETUP data packet received 
m Others: Reserved 


[16:15] 260 Indicates the Data PID of the received OUT 
data packet 
* 27200: DATAO 
* 2610: DATA1 
«2:01: DATA2 
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ра [14:4] 11760 | Indicates the byte count of the received data 
packet. 


EPNUM [3:0] 4'bO For Host Mode: 
Indicates the channel number to which the 
current received packet belongs. 
For Device Mode: 
Indicates the endpoint number to which the 
current received packet belongs. 

8.1.4.1.10 GRXFSIZ 
Description: (Global Receive FIFO Size) 


0x0024 Global RX FIFO Size(reset 0x0000_0215) GRXFSIZ 


| Bi | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | їв | 17 | 16 
| Мате | Reserved 

СУ ы 
| ви | 15 Ру] ЕЕ | 2 | п | | о je |7 e[syj4ps[a2j|tjo 


RxFIFO Depth 


d-Nan Type Reset Description 
Value 


Го јо БЕН ГЕНЕ ја 


RXFDEP [15:0] 15'b215 | This value is in terms of 32-bit words. 

* Minimum value is 16 

* Maximum value is 32,768 
The power-on reset value of this register is 
specified as the Largest Rx Data FIFO 
Depth (parameter 
OTG RX DFIFO DEPTH) during 
coreConsultant configuration. 
If Enable Dynamic FIFO Sizing? was 
selected in coreConsultant (parameter 
OTG DFIFO DYNAMIC = 1), you can write 
a new value in this field. You can write a new 
value in this field. Programmed values must 
not exceed the power-on value set in 
coreConsultant. 
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8.1.4.1.11 GNPTXFSIZ 
Description: (Global Non-Periodic Transmit FIFO Size) 


0x0028 Global NON-Periodic TX FIFO Size(reset 0x0100_0100) GNPTXFSIZ 


| ви | зт | зо | 20 | 26 | 27 | 26 | 25 | 20 | 23 | 22 | zi po | 19 | 18 | 17 | 16 | 
[Name | — 0 — 1  — NEP СО 


NPTXFDEP 


16'h940 


EZI | | | —  — | 
| e |з || 1з | 2 | п | 9 e | є| 5 | «| з | 2| «| о 
[Name] | Мый | 


NPTXFSTADDR 


Em] ww SCS 


Type Reset Description 
Value 


= [31:16] | RW 16'h940 | For Host Mode: 
Non-periodic TxFIFO Depth (NPTxFDep) 
For host mode, this field is always valid. This 
value is in terms of 32-bit words. 
m Minimum value is 16 
m Maximum value is 32,768 
The application can write a new value in this 
field. Programmed values must not exceed 
the power-on value 
For Device Mode: 
IN Endpoint TxFIFO 0 Depth 
(INEPTxFODep) This value is in terms of 
32-bit words. 
m Minimum value is 16 
m Maximum value is 32,768 
Programmed values must not exceed the 
power-on value 

NPTXFSTADDR [15:0] 16'h32e | For Host Mode: 
Non-periodic Transmit RAM Start Address 
(NPTxFStAddr) For host mode, this field is 
always valid. This field contains the memory 
start address for Non-periodic Transmit 
FIFO RAM. 
The application can write a new value in this 
field. Programmed values must not exceed 
the power-on value 
For Device Mode: 
IN Endpoint FIFOO Transmit RAM Start 
Address (INEPTxFOStAddr) For Device 
mode, This field contains the memory start 
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address for IN Endpoint Transmit FIFO# O. m 
The application can write a new value in this 


field. Programmed values must not exceed 
the power-on value 


8.1.4.1.12 GNPTXSTS 
Description: (Global Non-Periodic Transmit FIFO Status ) 


0x002C Global NON-Periodic TX Status GNPTXSTS 


| и |з | зо | 29 | 20 | 27 | 26 | 25 | 47] 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Res 
name | NPTXQTOP NPTXQSPCAVAI 
d 


Configurable 


NPTXFSPCAVAIL 


Type 4 ЗДҺәҘД 250 м1 
| Везе! | Configurable 


Type Reset Description 
Value 


por E e 24] тро ЕС НН of the Non-periodic Transmit Request 
Queue (NPTxQTop) Entry in the 
Non-periodic Tx Request Queue that is 
currently being processed by the MAC. 

и Bits [30:27]: Channel/endpoint number 

m Bits [26:25]: 

и 2'b00: IN/OUT token 

- 2'b01: Zero-length transmit packet (device 
IN/host OUT) 

- 2210: PING/CSPLIT token 

- 2611: Channel halt command 

ш Bit [24]: Terminate (last entry for selected 
channel/endpoint) 

NPTXQSPCAVAIL [23:16] Non-periodic Transmit Request Queue 
Space Available (NPTxQSpcAvail) Indicates 
the amount of free space available in the 
Non-periodic Transmit Request Queue. This 
queue holds both IN and OUT requests in 
Host mode. Device mode has only IN 
requests. 

m 8ћ0: Non-periodic Transmit Request 
Queue is full 
m 8'h1: 1 location available 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 679 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(ӘЗ SPREADTRUM | SC7731C Device Specification 


и 812: 2 locations available 


m /7: locations available (0 < n < 8) 


m Others: Reserved 


Non-periodic TxFIFO Space Avail 
(NPTxFSpcAvail) Indicates the amount of 
free space available in the Non-periodic 
TxFIFO. Values are in terms of 32-bit words. 
п 1610: Non-periodic TxFIFO is full 


m 16'h1: 1 word available 

m 16'h2: 2 words available 

m 16'hz 7 words available (where 0 € 
32,768) 

m 16'h8000: 32,768 words available 

m Others: Reserved 


8.1.4.1.13 GSNPSID 
Description: (Global Synopsys ID) 


[mo _ | авза зуру онза охоо аға | ом 
Рв [з [ој [28 [о [8 | |» [ж [2 а Га | еј“ | 
ъе[ омвмо __ 


SYNOPSYSID 


пемесе 


32'h4F54 


SYNOPSYSID 


Г-Н ОИ 


Туре Reset Description 
Value 
Mime [31:0] 32’h4F54 | Release number of the Usb otg core being 
used, currently OT2.91a. 


8.1.4.1.14 GHWCFG1 
Description: | (Global Hardware Configuration 1) 
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ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
LIMEN !—— — 


epdir 


аме 


3200 


һен ор = (400000 -- 
ЕСИКЛЕЛЕЛЕЛЕНЕКЛЕНЕНЕЛГИЕЛЕНЕНЕЛЕШЕН 


ердіг 


еј 9 
[mm| — — — 


Type Reset Description 
Value 


This 32-bit field uses two bits per endpoint 
to determine the endpoint direction. 
Endpoint 


* Bits [31:30]: Endpoint 15 direction 
* Bits [29:28]: Endpoint 14 direction ... 
* Bits [3:2]: Endpoint 1 direction 


* Bits[1:0]: Endpoint 0 direction (always 
BIDIR) Direction 


“27000: BIDIR (IN and OUT) endpoint 
• 2'b01: IN endpoint 

• 2510: OUT endpoint 

* 2'b11: Reserved 


8.1.4.1.15 GHWCFG2 
Description: Global Hardware Configuration 2) 


Global Hardware Configuration 2(228ffc50) 
| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Dyn Peri 
es Res | Multi | со | оби 
xps TknQDepth PTxQDepth NPTxQDepth E Proc Sizin | ppor NumHstChnl 
Intrpt 
g t 


| Туре | 


па e кан n n ка шыш 
ПЕ Е ИЕТ ЕЗ УЕ ЗЕЛ ЕЛ ЕЛКЕ ЕЕ 


NumHstChnl NumDevEps FSPhyType HSPhyType OtgArch OtgMode 
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Ма Туре Reset Description 
Value 
шм... 


TKNQDEPTH [30:26] 5'h8 Device Mode IN Token Sequence Learning 
Queue Depth (TknQDepth) Range: 0-30 


PTxQDepth [25:24] 2'b10 Host Mode Periodic Request Queue Depth 
(PTxQDepth) 
«27000: 2 
и 2'001:4 
и 2'b10: 8 
в 2'b11: 16 
NPTXQDEPTH [23:22] 2'b10 Non-periodic Request Queue Depth 
(NPTxQDepth) 
в 2'b00: 2 
в 2'b01: 4 
в 27610: 8 
m Others: Reserved 
Pen |n је memes — ' — | 


MULTIPROCINTRPT | [20] Multi Processor Interrupt Enabled 
(МиніРгосіпігрі) 
и 1100: Мо 


DYNFIFOSIZING [19] і Dynamic FIFO Sizing Enabled 
(DynFifoSizing) 

m 1'50: No 
m 1'b1: Yes 

PerioSupport [18] | Periodic OUT Channels Supported іп Host 
Mode (PerioSupport) 
11'b0: No 
m 1/01: Yes 

NumHstChnl [17:14] j Number of Host Channels (NumHstChnl) 
Indicates the number of host channels 
supported by the core in Host mode. The 
range of this field is 0—15: 

0 specifies 1 channel, 
15 specifies 16 channels. 

NUMDEVEPS [13:10] | Indicates the number of device endpoints 
supported by the core in Device mode in 
addition to control endpoint 0. The range of 
this field is 1—15. 

FSPHYTYPE | Full-Speed РНУ Interface Туре 
(FSPhyType) 

п 2500: Full-speed interface not supported 
п 2'b01: Dedicated full-speed interface 
и 2010: FS pins shared with ОТМЕ pins 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 682 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ЖЕТЕН жена 
ае 171 НИ 


HSPHYTYPE [7:6] 2'b01 High-Speed PHY Interface Type 
(HSPhyType) 
a 2'b00: High-Speed interface not supported 
и 2'b01: UTMI+ 
m 2'010: ULPI 
и 2'b11: ОТМ + and ULPI 

SINGPNT Point-to-Point (SingPnt) 
«1/00: Multi-point application (hub and split 
support) 
и 1'b1: Single-point application (no hub and 
no split support) 


OTGARCH [4:3] 2'b10 Architecture (OtgArch) 
«2000: Slave-Only 
и 27601: External ОМА 
и 210: Internal DMA 
m Others: Reserved 


OTGMODE [2:0] 3'b000 Mode of Operation (OtgMode) 
и 32000: HNP- and SRP-Capable OTG 
(Host and Device) 
ш 3'b001: SRP-Capable OTG (Host and 
Device) 
и 3'b010: Non-HNP and Non-SRP Capable 
OTG (Host and Device) 
и 3'b011: SRP-Capable Device 
ш 35100: Non-OTG Device 
и 35101: SRP-Capable Host 
= 35110: Non-OTG Host 
и Others: Reserved 


8.1.4.1.16 GHWCFG3 
Description: (Global Hardware Configuration 3) 
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| ви [s Tw] [v Ге Га Ге Ге Ге To | пе Ге [лт [пе 
mm i e 


DfifoDepth 


VND 
CTL 


SUP XFERSIZEWIDTH 
T 


а Reset Description 
Value 


Кина Би 16) 16'h0e0e | ОНЕО Depth (DfifoDepth minus 
EP LOC СМТ) This value is in terms of 
32-bit words. 
m Minimum value is 32 
m Maximum value is 32,768 


OTG ENABLE LPM [15] OTG ENABLE LPM 
LPM mode specified for Mode of Operation 


ота BC SUPPORT | [14] OTG ВС SUPPORT This bit indicates the 
HS OTG controller support for Battery 
Charger. 
и 0 - No Battery Charger Support 
m 1 - Battery Charger support present. 


OTG ENABLE HSIC | OTG ENABLE HSIC 
HSIC mode specified for Mode of Operation 
Value Range: 0-1 
и 1: HSIC-capable with shared UTMI PHY 
interface 
ш 0: Non-HSIC-capable 


OTG ADP SUPPORT і OTG ADP SUPPORT 


This bit indicates whether ADP logic is 
present within or external to the HS OTG 
controller 


= 0 — No ADP logic present with HS OTG 
controller 


п 1- ADP logic is present along with HS 
OTG controller. 


RSTTYPE [11] тро Reset Style for Clocked always Blocks in 
RTL (RstType) 
«1/00: Asynchronous reset is used in the 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 684 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC7731C Device Specification 


core 


и 1/01: Synchronous reset is used in the 
core 


OPTFEATURE Optional Features Removed (OptFeature) 
Indicates whether the User ID register, 
GPIO interface ports, and SOF toggle and 
counter ports were removed for gate count 
optimization by enabling Remove Optional 
Features? during coreConsultant 
configuration. 


и 1/00: Мо 
m 1/01: Yes 

VNDCTLSUPT i Vendor Control Interface Support 
(VndctlSupt) 


a 10: Vendor Control Interface is not 
available on the core. 


m 1'b1: Vendor Control Interface is 
available. 

I2CINTSEL | 122 Selection (I2CIntSel) 
ш 1'bO: І2С Interface is not available on the 
core. 
и 1'b1: 12C Interface is available on the 
core. 


OTG Function Enabled (OtgEn) The 
application uses this bit to indicate the 
DWC otg core's OTG capabilities. 


m 1'00: Not ОТС capable 
и 1'b1: ОТС Capable 


PKTSIZEWIDTH [6:4] 3'b110 Width of Packet Size Counters 

(PktSizeWidth) 

«370000: 4 bits 

и 30001: 5 bits 

и 3.0010: 6 bits 

и 3 b011: 7 bits 

и 3.0100: 8 bits 

m 3'6101: 9 bits 

m 376110: 10 bits 

и Others: Reserved 


XFERSIZEWIDTH [3:0] 4'b1000 Width of Transfer Size Counters 
(XferSizeWidth) 
„ 4760000: 11 bits 
и 4’b0001: 12 bits ... 
и 4’b1000: 19 bits 
ш Others: Reserved 


8.1.4.1.17 GHWCFG4 
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Description: (Global Hardware Configuration 4) 


Global Hardware Configuration 4(fe00 8020) GHWCFG4 


DED | SES 
FIF SEN 
OM DFL 
ODE TR 


NUMCTLEPS 


PHYDATAW 


IDTH Reserved 


Type Reset Description 
Value 
и [31] 1701 “1100: Non Dynamic configuration 
DMA * 1'b1: Dynamic configuration 
SCATTER/GATHER | [30] “110: Non-Scatter/Gather ОМА 
DMA configuration 
CONFIGURATION * 1'b1: Scatter/Gather DMA configuration 

INEPS [29:26] * 0:1 IN Endpoint 

* 1:2 IN Endpoints 

15:16 IN Endpoints 


DEDFIFOMODE [25] Enable Dedicated Transmit FIFO for device 
IN Endpoints (DedFifoMode) 
и 1'bO: Dedicated Transmit FIFO Operation 
not enabled. 
m 1'b1: Dedicated Transmit FIFO Operation 
enabled. 


SESSENDFLTR [24] 1’b0 • 1’b0: No filter 
* 1'b1: Filter 

BVALIDFLTR [23] тро * 1’b0: No filter 
• 1’b1: Filter 

AVALIDFLTR [22] тро * 1’b0: No filter 
* 1’b1: Filter 


VBUSVALIDFLTR [21] во |70 | • 1’b0: No filter 
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т aa [20] “1750: No filter 
• 1’b1: Filter 

NUMCTLEPS [19:16] Number of Device Mode Control Endpoints 
in Addition to Endpoint 0 (NumCtlEps) 
Range: 0-15 


PHYDATAWIDTH [15:14] 2'b10 UTMI+ PHY/ULPI-to-Internal ОТМ + 
Wrapper Data Width (PhyDataWidth) When 
a ULPI PHY is used, an internal wrapper 
converts ULPI to UTMI+. 
m 2000: 8 bits 
ш 2501: 16 bits 
m 2:10: 8/16 bits, software selectable 
m Others: Reserved 


|ы [ш ш  — — — 
AHBFREQ [5] 1’b1 Minimum AHB Frequency Less Than 60 
MHz (AhbFreq) 
a 100: № 
и 151: Yes 
ENABLEPWROPT [4] тро Enable Partial Power Down 
a 1'bO: Partial Power Down Not Enabled 
m 1'01: Partial Power Down Enabled 
NUMDEVPERIOEPS | [3:0] 4'h1 Number of Device Mode Periodic IN 
Endpoints (NumDevPerioEps) 
Range: 0-15 


8.1.4.1.18 HPTXFSIZ 
Description: (Host Periodic Transmit FIFO Size Register) 


0x0100 Host Periodic Transmit FIFO Size Register(0200_OC6E) HPTXFSIZ 


| ви | за | зо | 29 | 20 | 27 | 26 | 0 24 | 23 | 22 | 21 | 20 | Te | 18 | 17 | 16] 


PTxFSize 


С ро До С До ре С рр ОСИ ОС С ИСО ИСО ИС ИС С 
ЕЛИКЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЕЕЛЕНЕНЕЛЕНЕН 


PTxFStAddr 


Type 


Type Reset Description 
Value 
PTxFSize [31:16] 16'b200 | Host Periodic ТхҒІҒО Depth (PTxFSize) 
This value is in terms of 32-bit words. 
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m Minimum value is 16 

= Maximum value is 32,768 The power-on 
reset value of this register is specified as the 
Largest Host Mode Periodic Tx Data FIFO 
Depth 

you can write a new value in this field. 
Programmed values must not exceed the 
power-on value . 


PTxFStAddr [15:0] 16'bC6E | Host Periodic TxFIFO Start Address 
(PTxFStAddr) The power-on reset value of 
this register is the sum of the Largest Rx 
Data FIFO Depth and Largest Non-periodic 
Tx Data FIFO Depth 
m OTG RX DFIFO DEPTH + 
OTG TX HNPERIO DFIFO DEPTH 
you can write a new value in this 
field.Programmed values must not exceed 
the power-on value 


8.1.4.1.19 DPTXFSIZn 
Description: (Device IN Endpoint Transmit FIFO Size Register n) 


IN Endpoint Tx FIFO Size n DPTXFSIZn 


| ви [Gy | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 zw] do | 19 | 16 | 17 | 16] 


INEPnTxFDep 


16'h300 


| езет | ТТТ тт 
| ви | 15 | 1а | 1з | 12 | | o | | в | є | 8 | «| з | 2 | ї | о 


0x0104h+(n-1)*04 
h 


INEPnTxFStAddr 


Type RW 


Type Reset Description 
Value 


== [31:16] | RW 16'h300 | ІМ Endpoint TxFIFO Depth (INEPnTxFDep) 
This value is in terms of 32-bit words. 
Minimum value is 16 Maximum value is 
32,768 The power-on reset value of this 
register is specified as the Largest IN 
Endpoint FIFO number Depth. 
you can write a new value in this field. 
Programmed values must not exceed the 
power-on value 

INEPNTXFSTADDR | [15:0] 161300 | IN Endpoint ЕІЕОл Transmit RAM Start 
Address (INEPnTxFStAddr) This field 
contains the memory start address for IN 
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endpoint Transmit НЕОп (0 « n <= 15). The 
power-on reset value of this register is 
calculated according to the following 
formula: ОТО ВХ DFIFO DEPTH + SUM 
of OTG TX DINEP DFIFO DEPTH "x 
(where x = 0 to n — 1) If at POR the 
calculated value (C) exceeds 65535, then 
the Reset value becomes Reset Value(A) = 
(C – 65536). Example: If start address of IN 
endpoint FIFO 1 is 

ота вх DFIFO DEPTH + 

ота TX DINEP DFIFO DEPTH 0 and 
start address of IN endpoint FIFO 2 is 

ота RX DFIFO DEPTH + 

ота TX DINEP DFIFO DEPTH 0- 
ота TX DINEP DFIFO DEPTH 1. 


If you have calculated or programmed a new 
value for RxFIFO depth or TX FIFO depths, 
you can program their values according to 
the above formula. Programmed values 
must not exceed the power-on value. 


8.1.4.1.20 HCFG 
Description: (Host Configuration Register? 


0x0400 Host Configuration Register HCFG 


| и |a 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 (090 | 19 |18 |17 | 16, 


d М Рег$ Des 
Тіп Е Reserved ched FrListEn SEM Reserved 
Ena 


ResValid SSu | FSLSPclkSel 
pp 


Type 


Type Reset Description 
Value 


M [31] Mode Change Ready Timer Enable 
(ModeChTimEn) This bit is used to enable 
or disable the host core to wait for 200 PHY 
clock cycles at the end of Resume to 
change the opmode signal to the PHY to 00 
after Suspend or LPM. 

и 1560: The Host core waits for either 200 
PHY clock cycles or a linestate of SEO at the 
end of resume to change the opmode from 
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2'b10 to 2’b00. 

и 1'b1: The Host core waits only for a 
linestate of SEO at the end of resume to 
change the opmode from 2'b10 to 2000. 


| |1] 09 вава 


PerSchedEna [26] RW тро Enable Periodic Scheduling (PerSchedEna) 
Applicable in Scatter/Gather DMA mode 
only. Enables periodic scheduling within the 
core. Initially, the bit is reset. The core will 
not process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 

FrListEn [25:24] | RW 200 Frame List Entries (FrListEn). The value in 
the register specifies the number of entries 
in the Frame list. This field is valid only in 
Scatter/Gather DMA mode. * 2’b00: 8 
Entries * 2'b01:16 Entries • 2010: 32 
Entries * 2'b11: 64 Entries In modes other 
than Scatter/Gather DMA mode, these bits 
are reserved. 


DescDMA [23] RW 150 Enable Scatter/gather ОМА іп Host mode 
(DescDMA), the application can set this bit 
during initialization to enable the 
Scatter/Gather DMA operation. NOTE: This 
bit must be modified only once after a reset. 
The following combinations are available for 
programming: 

и GAHBCFG.DMAEn=0, 
HCFG.DescDMA-0 => Slave mode 

и GAHBCFG.DMAEn=0, 
HCFG.DescDMA-1 => Invalid 

я GAHBCFG.DMAEn=1, 
HCFG.DescDMA-0 => Buffered DMA mode 
и GAHBCFG.DMAEn=1, 
HCFG.DescDMA-1 => Scatter/Gather ОМА 
mode In non Scatter/Gather DMA mode, 
this bit is reserved. 


алено 0 ја - 


ResValid [15:8] | RW 8'd2 Resume Validation Period (ResValid) This 
field is effective only when 
HCFG.Ena32KHzS is set. It controls the 
resume period when the core resumes from 
suspend. The core counts the ResValid 
number of clock cycles to detect a valid 
resume when this is set. 

Ena32KHzS [7] RW 150 Enable 32-KHz Suspend Mode 
(Ena32KHzS) This bit can only be set if the 
USB 1.1 Full-Speed Serial Transceiver 
Interface has been selected. If USB 1.1 
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Full-Speed Serial Transceiver Interface has 
not been selected, this bit must be zero. 
When the USB 1.1 Full-Speed Serial 
Transceiver Interface is chosen and this bit 
is set, the core expects the 48-MHz PHY 
clock to be switched to 32 KHz during a 
suspend. 


= ae јо freee | 


FSLSSupp [2] тро FS- and LS-Only Support (FSLSSupp) The 
application uses this bit to control the core's 
enumeration speed. Using this bit, the 
application can make the core enumerate as 
a FS host, even if the connected device 
supports HS traffic. Do not make changes to 
this field after initial programming. m 1'bO: 
HS/FS/LS, based on the maximum speed 
supported by the connected device m 1'b1: 
FS/LS-only, even if the connected device 
can support HS 


FSLSPclkSel [1:0] | RW 250 FS/LS PHY Clock Select (FSLSPclkSel) 
When the core is in FS Host mode 
m 2600: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 
п 2504: Internal PHY clock is running at 
48MHZ (For 1.1 FS transceiver Interface) 
и Others: Reserved When the core is in LS 
Host mode 
и 2500: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 
m 2010: Internal PHY clock is running at 6 
MHZ and the external clock is running at 
48MHZ. When you select a 6 MHz clock 
during LS Mode, you must do a soft reset 
(for 1.1 FS transceiver Interface) 
и Others: Reserved Notes: 
ш When Core in FS mode, the internal and 
external clocks have the same frequency. 
и When Core in LS mode, - If FSLSPclkSel 
= 2'b00: Internal and external clocks have 
the same frequency - If FSLSPcIkSel = 
2'b10: Internal clock is divided by eight 
version of external 48 MHz clock 
(utmifs сіК). 


8.1.4.1.21 HFIR 
Description: (Host Frame Interval Register) 
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ви sr so [o D | |» |» [0 [ 8 | [и [ж [8 [тв то 


HFI 
Reserved вва 
Сіті 


Frint 


Type 


Ма Туре Reset Description 
Value 


— [16] Reload Control = This bit allows 
dynamic reloading of the HFIR register 
during runtime. "1760: The HFIR cannot be 
reloaded dynamically *1'b1: the НЕК can 
be dynamically reloaded during runtime. 
This bit needs to be programmed during 
initial configuration and its value must not be 
changed during runtime. 


PerSchedEna [26] Enable Periodic Scheduling (PerSchedEna) 
Applicable in Scatter/Gather DMA mode 
only. Enables periodic scheduling within the 
core. Initially, the bit is reset. The core will 
not process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


Frint [15:0] 16'hea60 | Frame Interval (Frint) The value that the 
application programs to this field specifies 
the interval between two consecutive SOFs 
(FS) or micro-SOFs (HS) or Keep-Alive 
tokens (LS). This field contains the number 
of PHY clocks that constitute the required 
frame interval. The default value set in this 
field for a FS operation when the PHY clock 
frequency is 60 MHz. The application can 
write a value to this register only after the 
Port Enable bit of the Host Port Control and 
Status register (HPRT.PrtEnaPort) has 
been set. If no value is programmed, the 
core calculates the value based on the PHY 
clock specified in the FS/LS PHY Clock 
Select field of the Host Configuration 
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register (HCFG.FSLSPclkSel). Do not 
change the value of this field after the initial 
configuration. 


m 125 us * (PHY clock frequency for HS) 
m 1 ms * (PHY clock frequency for FS/LS) 


8.1.4.1.22 HFNUM 
Description: (Host Frame Number/Frame Time Remaining Register) 


Host Frame Number/Frame Time Remainng 
Register(0003 ffff) 


| в | зт | зо | 29 | 20 | 27 | 26 | gs 24 | o | 22 | 21 | 20 | 19 | t8 | 17 | 16] 


0х0408 НЕМОМ 


FrRem 


6 | 2... ... 
ШЛЕШБЕИКЯЕНЕЗАВЕЛЕНЕЛЕИЛЕНЕНЕЛЕЛЕНЕЕ 
mE 


FrNum 


Type 


ЕШЕШЕЕ "(Со Со СС E 


Туре Везе! Description 
Value 


реса [31:16] Frame Time Remaining (FrRem) Indicates 
the amount of time remaining in > current 
microframe (HS) or frame (FS/LS), in terms 
of PHY clocks. This field decrements on 
each PHY clock. When it reaches zero, this 
field is reloaded with the value in the Frame 
Interval register and a new SOF is 
transmitted on the USB. 

FrNum [15:0] 16'h3FFF | Frame Number (FrNum) This field 
increments when a new SOF is transmitted 
on the USB, and is reset to 0 when it 
reaches 16'h3FFF. 


8.1.4.1.23 HPTXSTS 
Description: (Host Periodic Transmit FIFO/Queue Status Register ) 
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Host Periodic Transmit FIFO/Queue Status 
Register(0008 0200) HPTXSTS 


| ви | зт | зо | 29 | 20 | 27 | 26 | 25 | 24 23 | 22 | 21 | за уто | 16 | 17 | 16] 
|Nme| Pate (|| 


0х0410 


РТхОТор PTxQSpcAvail 


Type 


ыы 
[Reset о | о | о о |o [o Ро Ро о о о |o MEM о o o 
ВЕЛЕ ПНЕ ПЕДРА. СИ ЕС СЗ ЕНЕ ШЕЛ 


PTxFSpcAvail 


пе о | о | о | о | о | о Јо | ej o ojo ojojoj|o 


Type Reset Description 
Value 


== [31:24] 16'h8 Top of the Periodic Transmit Request 
Queue (PTxQTop) This indicates the entry 
in the Periodic Tx Request Queue that is 
currently being processes by the MAC. This 
register is used for debugging. 

ш Bit [31]: Odd/Even (micro)frame - 1'60: 
send in even (micro)frame - 1'b1: send in 
odd (micro)frame 

ш Bits [30:27]: Channel/endpoint number 
и Bits [26:25]: Type 

- 2600: IN/OUT 

- 27601: Zero-length packet 

- 2510: С РИТ 

- 2511: Disable channel command 

ш Bit [24]: Terminate (last entry for the 
selected channel/endpoint) 

PTxQSpcAvail [23:16] Periodic Transmit Request Queue Space 
Available (PTxQSpcAvail) Indicates the 
number of free locations available to be 
written in the Periodic Transmit Request 
Queue. This queue holds both IN and OUT 
requests. 

m 810: Periodic Transmit Request Queue is 
full 

и 81111: 1 location available 

и 87112: 2 locations available 

a /7: locations available (0 = п < 16) 

и Others: Reserved 


PTxFSpcAvail [15:0] 16'h0 Periodic Transmit Data FIFO Space 
Available (PTxFSpcAvail) Indicates the 
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number of free locations available to be 
written to in the Periodic TxFIFO. Values are 
in terms of 32-bit words 


m 16'ћ0: Periodic TxFIFO is full 

и 16'h1: 1 word available 

m 16 h2: 2 words available 

и 16h n words available (where 0 = п 
32,768) 

m 16'h8000: 32,768 words available 


a Others: Reserved 


8.1.4.1.24 HAINT 
Description: (Host All Channels Interrupt Register) 


в а ао | Ге Га Га Га а Га аа Га [9 [48 [7 [л] 
С = S 


Reserved 


Type 


ERES ии рир ЕНЕ 
Le Eee Ca ESE ES СРС EAI ЕНЕШЕН 
ИЕЛ АЕЛЕЗЕШЕ ЕЛЕ ИЕЯЕИЕ В ДЕ ЕИ НЕ ПС 
мате [бе 


HAINT 


Ма Туре Reset Description 
Value 


HAINT [15:0] 1610 Channel Interrupts эта _ One bit per 
channel: Bit 0 for Channel 0, bit 15 for 
Channel 15 


8.1.4.1.25 HAINTMSK 
Description: (Host All Channels Interrupt Mask Register) 
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БІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕШЕЛЕЛЕЛЕДЕГ 


Reserved 


|-_____-._. __-- мі 
ETAEWNESERESEREHESENE SET ПСА КОМ ПЕН ПЕ 
ИЕЛЕ А ДВО В Е С Е И З В 


HAINTMsk 


Т 
н o e С ОС ОС ОС ОС ЗВ С С С СО ОСЗ ОСЗ ОС С 


Туре Reset Description 
СНЕ 


| |бтлај 1 ДЕСЕН 0 |нее | 


Еми 16: СЕН — На Channel Interrupt Mask (HAINTMsk) One bit 
per channel: Bit 0 for channel 0, bit 15 for 
channel 15 


8.1.4.1.26 HFLBADDR 
Description: (Host All Channels Interrupt Mask Register) 


Host Frame List Base Address Register(0000 0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


SADDROFFRLIST 
те ОИ ОИ 
EUS И ЕЕ IOS IS CORREO ЕВ ЕЗ IS S ПЕС 


SADDROFFRLIST 


Ші 
Г 
ЕЛЕНЕНЕНИНЕЕЕНЕНЕНЕНЕЛЕНЕНЕНЕНЕНЕН 


Туре Reset Description 
Value 
inim s [31:0] The starting address of the Frame list. This 
register is used only for Isochronous and 
Interrupt Channels. 


8.1.4.1.27 HPRT 
Description: (Host Port Control and Status Register) 
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Host Frame List Base Address Register(0000 0000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PrtTs 


Reserved PrtSpd ІСІ 


Туре 


Res 
РИР PrtR PrtS 
қ UT ЕС . 


Ма Туре Reset | Description 
Value 


и [18:17] Port Speed (PrtSpd) Indicates the speed 
of the device attached to this port. 
m 200: High speed 
m 201: Full speed 
и 210: Low speed 
ш 2511: Reserved 


PrtTstCtl [16:13] | RW Port Test Control (PrtTstCtl) The 
application writes a nonzero value to this 
field to put the port into a Test mode, and 
the corresponding pattern is signaled on 
the port. 

п 4720000: Test mode disabled 

m 4'b0001: Test J mode 

m 4'b0010: Test К mode 

и 4'b0011: Test SEO МАК mode 
и 4'b0100: Test Packet mode 

m 4'b0101: Test Force Enable 

= Others: Reserved 


PrtPwr [12] RW SC тро Port Power (PrtPwr) The application uses 
this field to control power to this port (write 
1'b1 to set to 1'b1 and write 1'bO to set to 
1'b0), and the core can clear this bit on an 
over current condition. 

ш 1'bO: Power off 
m 1'01: Power on 
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PrtLnSts [11:10] Port Line Status (PrtLnSts) Indicates the 
current logic level USB data lines 
и Bit [10]: Logic level of D+ 
и Bit [11]: Logic level of D- 


== Port Reset (PrtRst) When the application 
Sets this bit, a reset sequence is started 
on this port. The application must time the 
reset period and clear this bit after the 
reset sequence is complete. 
m 1'bO: Port not in reset 
m 1’b1: Port in reset 
To start a reset on the port, the application 
must leave this bit set for at least the 
minimum duration mentioned below, as 
specified in the USB 2.0 specification, 
Section 7.1.7.5. The application can leave 
it set for another 10 ms in addition to the 
required minimum duration, before 
clearing the bit, even though there is no 
maximum limit set by the USB standard. 
m High speed: 50 ms 
ш Full speed/Low speed: 10 ms 


PrtSusp [7] R WS SC тро Port Suspend (PrtSusp) The application 
sets this bit to put this port in Suspend 
mode. The core only stops sending SOFs 
when this is set. To stop the PHY clock, 
the application must set the Port Clock 
Stop bit, which asserts the suspend input 
pin of the PHY. The read value of this bit 
reflects the current suspend status of the 
port. This bit is cleared by the core after a 
remote wakeup signal is detected or the 
application sets the Port Reset bit or Port 
Resume bit in this register or the 
Resume/Remote Wakeup Detected 
Interrupt bit or Disconnect Detected 
Interrupt bit in the Core Interrupt register 
(GINTSTS.WkUplnt or 
GINTSTS.Disconnlnt, respectively). 

m 150: Port not in Suspend mode 
и 1'b1: Port in Suspend mode 


PrtRes RW SS SC |150 Port Resume (PrtRes) The application 
sets this bit to drive resume signaling on 
the port. The core continues to drive the 
resume signal until the application clears 
this bit. If the core detects a USB remote 
wakeup sequence, as indicated by the 
Port Resume/Remote Wakeup Detected 
Interrupt bit of the Core Interrupt register 
(GINTSTS.WkUpInt), the core starts 
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driving resume signaling without 
application intervention and clears this bit 
when it detects a disconnect condition. 
The read value of this bit indicates 
whether the core is currently driving 
resume signaling. 


п 1/20: No resume driven 
п 1761: Resume driven 


When LPM is enabled and the core is in 
the L1 (Sleep) state, setting this bit results 
in the following behavior: The core 
continues to drive the resume signal until 
a pre-determined time specified in the 
GLPMCFG.HIRD Thres[3:0] field. If the 
core detects a USB remote wakeup 
sequence, as indicated by the Port L1 
Resume/Remote L1 Wakeup Detected 
Interrupt bit of the Core Interrupt register 
(GINTSTS.L1WkUpiInt), the core starts 
driving resume signaling without 
application intervention and clears this bit 
at the end of the resume. The read value 
of this bit indicates whether the core is 
currently driving resume signaling. 


п 1760: No resume driven 


m 171: Resume driven 


PrtOvrCurrChng оо Port Overcurrent Change 


(PrtOvrCurrChng) The core sets this bit 
when the status of the Port Overcurrent 
Active bit (bit 4) in this register changes. 


PrtOvrCurrAct Port Overcurrent Active (PrtOvrCurrAct) 
Indicates the overcurrent condition of the 
port. 


m 1'bO: No overcurrent condition 
a 1'b1: Overcurrent condition 

PrtEnChng 55. Port Enable/Disable Change (PrtEnChng) 
The core sets this bit when the status of 


the Port Enable bit [2] of this register 
changes. 


PrtEna [2] В SS SC WC Port Enable (PrtEna) A port is enabled 
only by the core after a reset sequence, 
and is disabled by an overcurrent 
condition, a disconnect condition, or by 
the application clearing this bit. The 
application cannot set this bit by a register 
write. It can only clear it to disable the port. 
This bit does not trigger any interrupt to 
the application. 

и 1'bO: Port disabled 
и 1'b1: Port enabled 


PrtConnDet [1] В SS WC тро Port Connect Detected (PrtConnDet) Тһе 
core sets this bit when a device 
connection is detected to trigger an 
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interrupt to the application using the Host 
Port Interrupt bit of the Core Interrupt 
register (GINTSTS.Prtint). The application 
must write a 1 to this bit to clear the 
interrupt. 


PrtConnSts тро Port Connect Status (PrtConnSts) 
и 0: No device is attached to the port. 
m 1: A device is attached to the port. 


8.1.4.1.28 HCCHARn 
Description: (Host Channel-n Characteristics Register ) 


0x0500 + n*20 Host Channel-n Characteristics Register(0000 0000) HCCHARn 


| S | зі | 20 | 20 | 20 | 27 | 26225 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
1$ 


СНЕ | СПО 


na ЈЕ МС/ЕС ЕРТуре 


Туре Reset | Description 
Value 


рен [31] R WS SC T'bO Channel Enable (ChEna) When 
Scatter/Gather AE is enabled 
m 1'bO: Indicates that the descriptor 
structure is not yet ready. 
m 1'01: Indicates that the descriptor 
structure and data buffer with data is setup 
and this channel can access the 
descriptor. When Scatter/Gather mode is 
disabled This field is set by the application 
and cleared by the OTG host. 
m 1'00: Channel disabled 
m 1'01: Channel enabled 


ChDis [30] R WS SC SS Channel Disable (ChDis) The application 
sets this bit to stop transmitting/receiving 
data on a channel, even before the 
transfer for that channel is complete. The 
application must wait for the Channel 
Disabled interrupt before treating the 
channel as disabled. 
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OddFrm 5 | Odd Frame (OddFrm) This field is set 
(reset) by the application to indicate that 
the OTG host must perform a transfer in 
an odd (micro)frame. This field is 
applicable for only periodic (isochronous 
and interrupt) transactions. 


m 1/00: Even (micro)frame 
m 1'b1: Odd (micro)frame 


This field is not applicable for 
Scatter/Gather DMA mode and need not 
be programmed by the application and is 
ignored by the core. 


DevAddr [28:22] | R W | Device Address (DevAddr) This field 
selects the specific device serving as the 
data source or sink. 


[21:20] | В МУ l Multi Count (MC) / Error Count (EC) When 
the Split Enable bit of the Host Channel-n 
Split Control register (HCSPLTn.SpltEna) 
is reset (1'bO), this field indicates to the 
host the number of transactions that must 
be executed per microframe for this 
periodic endpoint. For non periodic 
transfers, this field is used only in DMA 
mode, and specifies the number packets 
to be fetched for this channel before the 
internal DMA engine changes arbitration. 


m 2000: Reserved This field yields 
undefined results. 


и 2004: 1 transaction 


и 2'b10: 2 transactions to be issued for 
this endpoint per microframe 


m 2611: З transactions to be issued for 
this endpoint per microframe When 
HCSPLTn.SpltEna is set (1'b1), this field 
indicates the number of immediate retries 
to be performed for a periodic split 
transactions on transaction errors. This 
field must be set to at least 2001. 


[19:18] | АМ Endpoint Type (EPType) Indicates the 
transfer type selected. 
m 2'b00: Control 
m 2001: Isochronous 
и 2510: Bulk 
m 2611: Interrupt 


LSpdDev = | Low-Speed Device (LSpdDev) This field is 
set by the application to indicate that this 
channel is communicating to a low-speed 
device. The application must program this 
bit when a low speed device is connected 
to the host through an FS HUB. The HS 
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OTG Host core uses this field to drive the 
XCVR . SELECT signal to 2511 while 
communicating to the LS Device through 
the FS hub. 

Note: In a peer to peer setup, the HS OTG 
Host core ignores this bit even if itis set by 
the application software. 


21422. 


и [15] Endpoint Direction (EPDir) Indicates 
whether the transaction is IN or OUT. 
m 1'bO: OUT 
m 161: IN 


EPNum [14:11] | R W Endpoint Number (EPNum) Indicates the 
endpoint number on the device serving as 
the data source or sink. 

MPS [10: RW | 


Maximum Packet Size (МР5) Indicates 
the maximum packet size of the 
associated endpoint. 


8.1.4.1.29 HCSPLTn 
Description: (Host Channel-n Split Control Register) 


0х0504+п*20 Host Frame List Base Address Register(0000 0000) HCSPLTn 


Type Reset Description 
Value 
== [31] 750 Split Enable (SpltEna) The application sets 
this field to indicate that this channel is 
enabled to perform split transactions. 


CompSplt [16] RW тро Do Complete Split (CompSplt) The 
application sets this field to request the OTG 
host to perform a complete split transaction. 


[15:14] Transaction Position (XactPos) This field is 
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used to determine whether to send all, first, 
middle, or last payloads with each OUT 
transaction. 2'b11: All. This is the entire data 
payload is of this transaction (which is less 
than or equal to 188 bytes). 

и 2'b10: Begin. This is the first data payload 
of this transaction (which is larger than 188 
bytes). 

и 200: Mid. This is the middle payload of 
this transaction (which is larger than 188 
bytes). 

и 2001: End. This is the last payload of this 
transaction (which is larger than 188 bytes). 


HubAddr [13:7] |В: Hub Address (HubAddr) This field holds the 
device address of the transaction 
translator's hub. 

PrtAddr R_W 7ћ0 Port Address (PrtAddr) This field is the port 
number of the recipient transaction 
translator. 


8.1.4.1.30 HCINTn 
Description: | (Host Channel-n Interrupt Register) 


0х0508+п*20 Host Channel-n Interrupt Register(0000 0000) HCINTn 


| ви {sf зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 25020 | 19 | 18 | 17 | 16 


Reserved 


T Data | Frm 

Reserved _ХА | ВМА Tale Ovu ВЫЕ | Xact МЕ STA | AHB | син 
CT. Intr rr Err LL Err td 
ERR 


Type RS | RS R_S ЕЈ ЕЈ ЕЈ 
icd 5 М S_W ЕЈ ЕЈ ЕЈ 
с с i cai = с є ES 


Type Reset Description 
Value 


ика [13] Н 55 МС зе ня rollover interrupt 
(DESC LST ROLLIntr) This bit is valid only 
when Scatter/Gather DMA mode is 
enabled. The core sets this bit when the 
corresponding channel's descriptor list rolls 
over. For non Scatter/Gather DMA mode, 
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XCS ХАСТ ERR [12] В SS WC | 150 Excessive Transaction Error 

(XCS ХАСТ ERR) This bit is valid only 
when Scatter/Gather DMA mode is 
enabled. The core sets this bit when 3 
consecutive transaction errors occurred on 
the USB bus. XCS XACT ERR will not be 
generated for Isochronous channels. For 
non Scatter/Gather DMA mode, this bit is 
reserved. 

BNAIntr BNA (Buffer Not Available) Interrupt 


(BNAIntr) This bit is valid only when 
Scatter/Gather DMA mode is enabled. The 
DataTglErr В SS WC 
FrmOvrun В SS WC 


core generates this interrupt when the 
Ш R SS WC 
XactErr | 


descriptor accessed is not ready for the 
[ 
[ В SS WC 
[ 
[ 


reserved. 


Data Toggle Error (DataTglErr) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


Frame Overrun (FrmOvrun) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core 


Babble Error (BblErr) In Scatter/Gather 
DMA mode, the interrupt due to this bit is 
masked in the core. 


тро Transaction Error (XactErr) Indicates one of 
the following errors occurred on the USB. 
m CRC check failure 
m Timeout 
m Bit stuff error 
m False EOP In Scatter/Gather DMA mode, 


the interrupt due to this bit is not set. 


NYET Response Received Interrupt 
(NYET) In Scatter/Gather DMA mode, the 
interrupt due to this bit is masked in the 
core. 


Core to process. BNA will not be generated 
for Isochronous channels. For non 
7] 
R SS WC 
5] R SS WC 
4] 
] 


> 
О 
A^ 


ACK Response Received/Transmitted 
Interrupt (ACK) In Scatter/Gather DMA 
mode, the interrupt due to this bit is masked 
in the core. 


NAK Response Received Interrupt (NAK) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


Scatter/Gather DMA mode, this bit is 
i R SS WC 
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AHBErr R_SS_WC AHB Error (AHBErr) This is generated only 
in DMA mode when there is an AHB error 
during AHB read/write. The application can 
read the corresponding channel's DMA 
address register to get the error address. 


ChHltd R_SS_WC Channel Halted (ChHltd) In non 
Scatter/Gather DMA mode, it indicates the 
transfer completed abnormally either 
because of any USB transaction error or in 
response to disable request by the 
application or because of a completed 
transfer. In Scatter/Gather DMA mode, this 
indicates that transfer completed due to any 
of the following 
m EOL being set in descriptor 
m AHB error 
m Excessive transaction errors 
m In response to disable request by the 
application 
m Babble 
m Stall 


XferCompl R SS WC | 150 Transfer Completed (XferCompl) For 
Scatter/Gather DMA mode, it indicates that 
current descriptor processing got completed 
with IOC bit set in its descriptor. In non 
Scatter/Gather DMA mode, it indicates that 
Transfer completed normally without any 
errors. 


8.1.4.1.31 HCINTMSKn 
Description: (Host Channel-n Interrupt Mask Register) 


0x050C+n*20 Host Channel-n Interrupt Mask Register(0000_0000) HCINTMSKn 


| Bi | зт | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 21 | 20 | то | 18 | 17 | 16 | 
Name "ООО 


Reserved 


Xfer 
BblE | Xact AHB | ChHI 
Nyet Ack Nak Stall Com 
- 7 й ш и P T 


гі = == кыркы кгр 
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Type Reset | Description 
Value 
мано |0 (вама 1 


DESC LST ROLLIntrMsk | [13] RW TbO | Descriptor rollover interrupt Mask register 
(DESC. EST. ROLLIntrMsk) This bit is 
valid only when Scatter/Gather DMA 
mode is enabled. In non Scatter/Gather 
DMA mode, this bit is reserved. 

|_________| са ам (15 |реежа | 


1750 | BNA (Buffer Not Available) Interrupt 
mask register (BNAIntrMsk) This bit is 
valid only when Scatter/Gather DMA 
mode is enabled. In non Scatter/Gather 
DMA mode, this bit is reserved 


Data Toggle Error Mask (DataTglErrMsk) 
This bit is not applicable in Scatter/Gather 
DMA mode. 


Frame Overrun Mask (FrmOvrunMsk) 
This bit is not applicable in Scatter/Gather 
DMA mode. 


Babble Error Mask (BblErrMsk) This bit is 
not applicable in Scatter/Gather DMA 
mode. 


XactErrMsk [7] RW Transaction Error Mask (XactErrMsk) 
This bit is not applicable in Scatter/Gather 
DMA mode 

NyetMsk RW | МУЕТ Response Received Interrupt 
Mask (NyetMsk) This bit is not applicable 
in Scatter/Gather DMA mode. 


AckMsk [5] p | АСК Response Received/Transmitted 
Interrupt Mask (AckMsk) This bit is not 
applicable in Scatter/Gather DMA mode. 


NakMsk [4] є | МАК Response Received Interrupt Mask 
(NakMsk) This bit is not applicable in 
Scatter/Gather DMA mode. 


StallMsk [3] = | STALL Response Received Interrupt 
Mask (StallMsk) This bit is not applicable 
in Scatter/Gather DMA mode. 


[2] = | AHB Error Mask (AHBErrMsk) Note: This 


bit is only accessible when 
OTG ARCHITECTURE = 2 


Channel Halted Mask 
Transfer Completed Mask 


\.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 706 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC7731C Device Specification 


8.1.4.1.32 HCTSIZn 
Description: (Host Channel-n Transfer Size Register) 


0x0510--n*20 Host Channel-n Transfer Size Register(0000 0000) HCTSIZ 


ЕН БА ПЕН ВС ЕЕС (ЕС [RET ERST Е HIP d ЕИ 


XferSize 


Type Reset Description 
Value 


= [31] Do Ping (DoPng) This bit is used only for 
OUT transfers. Setting this field to 1 directs 
the host to do PING protocol. Note: Do not 
Set this bit for IN transfers. If this bit is set for 
IN transfers it disables the channel. 


[30:29] | RW 2100 PID (Pid) The application programs this field 
with the type of PID to use for the initial 
transaction. The host maintains this field for 
the rest of the transfer. 

и 2200: DATAO 

и 2201: DATA2 

и 2210: DATA1 

и 2511: MDATA (non-control)/SETUP 
(control) 

PktCnt [28:19] | RW тото Packet Count (PktCnt) This field is 
programmed by the application with the 
expected number of packets to be 
transmitted (OUT) or received (IN). The host 
decrements this count on every successful 
transmission or reception of an OUT/IN 
packet. Once this count reaches zero, the 
application is interrupted to indicate normal 
completion.The width of this counter is 
specified as Width of Packet Counters 
during coreConsultant configuration 
(parameter 
OTG PACKET COUNT WIDTH). 


XferSize [18:0] | ВМ 1980 Transfer Size (XferSize) For an OUT, this 
field is the number of data bytes the host 
sends during the transfer. For an IN, this 
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field is the buffer size that the application 
has Reserved for the transfer. The 
application is expected to program this field 
as an integer multiple of the maximum 
packet size for IN transactions (periodic and 


non-periodic).The width of this counter is 
specified as Width of Transfer Size 
Counters during coreConsultant 
configuration (parameter 

OTG TRANS COUNT WIDTH). 


8.1.4.1.33 HCDMAn 
Description: (Host Channel-n DMA Address Register) 


0х0514+п*20 Host Сћаппе!-п ОМА Address Register(0000 0000) HCDMAn 


| ви | зт | зо | 29 | 20 | 27 | è] 25 | 24 | 29 | 22 | 21 | 20 | 19 | 16 | 17 | 16] 
| Name | 


DMAAdar 


DMAAddr 


Type Reset Description 
Value 


= [31:0] ОМА Address (DMAAddr) This field holds 
the start 2. іп the external memory 
from which the data for the endpoint must 
be fetched or to which it must be stored. 
This register is incremented on every AHB 
transaction. 


8.1.4.1.34 HCDMABn 
Description: (Host Channel-n DMA Buffer Address Register) 
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ж o oo [os [0 [o |» |» [0 [э [ [х= [ж [99 [те [т [л] 
C 


DMABAddr 


Type Reset Description 
Value 


= [31:0] Holds the current buffer address. This 
register is updated as and when the data 
transfer for the corresponding end point is in 
progress. This register is present only in 
Scatter/Gather DMA mode. Otherwise this 
field is reserved. 


8.1.4.1.35 DCFG 
Description: (Device Configure) 


0x0800 Device Configuration Register(0000 0000) DCFGn 


| t | за | зо | 20 | 2в | 27 | 26 | 47] 24 | 28 | 22 | 21 | 20 | te | 38 | 7 | 16- 


Des 
ResValid PerSchintvl EPMisCnt Reserved 
A 


[туре | бф | aw | НЕ 
[Reset | ФТ о | 2 | 


ES 
OU 
Reserved ia PerFrint 
hk 


Ма Туре Reset Description 
Value 
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ResValid [31:26] | R W і Resume Validation Period (ResValid) This 
field controls the period when the core 
resumes from a suspend. When this bit is 
set, the core counts for the ResValid 
number of clock cycles to detect a valid 
resume. This field is effective only when 
DCFG.Ena32KHzSusp is set. 


PerSchlntvl [25:24] | R W ! Periodic Scheduling Interval (PerSchlntvl) 
PerSchlntvl must be programmed only for 


Scatter/Gather DMA mode. Description: 


This field specifies the amount of time the 
Internal DMA engine must allocate for 
fetching periodic IN endpoint data. Based on 
the number of periodic endpoints, this value 
must be specified as 25,50 or 7596 of 
(micro)frame. 


п When any periodic endpoints are active, 
the internal DMA engine allocates the 
specified amount of time in fetching periodic 
IN endpoint data. 

п When no periodic endpoints are active, 
then the internal DMA engine services 
non-periodic endpoints, ignoring this field. 
m After the specified time within a 
(micro)frame, the DMA switches to fetching 
for non-periodic endpoints. 

ш 2000: 25% of (micro)frame. 

m 2'b01: 50% of (micro)frame. 

m 2'b10: 75% of (micro)frame. 

m 2'b11: Reserved. 


DescDMA z | Enable Scatter/Gather ОМА іп Device mode 
(DescDMA). When the Scatter/Gather DMA 
option selected during configuration of the 
RTL, the application can set this bit during 
initialization to enable the Scatter/Gather 


DMA operation. NOTE: This bit must be 


modified only once after a reset. The 
following combinations are available for 
programming: 


[| 
GAHBCFG.DMAEn=0,DCFG.DescDMA=0 
=> Slave mode 


[| 
GAHBCFG.DMAEn=0,DCFG.DescDMA=1 
=> Invalid 

[| 
GAHBCFG.DMAEn=1,DCFG.DescDMA=0 
=> Buffered DMA mode 

[| 
GAHBCFG.DMAEn-1,DCFG.DescDMA-1 
=> Scatter/Gather ОМА mode 


EPMisCnt [22:18] | ВМ і IN Endpoint Mismatch Count (EPMisCnt) 
This field is valid only in shared FIFO 
operation. The application programs this 
filed with a count that determines when the 
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core generates an Endpoint Mismatch 
interrupt (GINTSTS.EPMis). The core loads 
this value into an internal counter and 
decrements it. The counter is reloaded 
whenever there is a match or when the 
counter expires. The width of this counter 
depends on the depth of the Token Queue. 
Piano [o Е — 7 


EnDevOutNak [13] RW 1:60 Enable Device OUT МАК (EnDevOutNak) 
This bit enables setting NAK for Bulk OUT 
endpoints after the transfer is completed 
when the core is operating in Device 
Descriptor DMA mode. 

и 1'bO: The core does not set МАК after 
Bulk OUT transfer complete 

и 1'b1: The core sets МАК after Bulk OUT 
transfer complete This bit is valid only when 
OTG EN DESC DMA == 191 

PerFrint [12:11] | R W Periodic Frame Interval (PerFrint) Indicates 
the time within a (micro)frame at which the 
application must be notified using the End 
Of Periodic Frame Interrupt. This can be 
used to determine if all the isochronous 
traffic for that (micro)frame is complete. 

п 2'600: 80% of the (micro)frame interval 
ш 2501: 8596 
ш 2510: 90% 
и 2011: 95% 


DevAddr Device Address (DevAddr) The application 
must program this field after every 
SetAddress control command. 


Ena32KHzS | Enable 32-KHz Suspend Mode 
(Ena32KHzS) When the USB 1.1 
Full-Speed Serial Transceiver Interface is 
chosen and this bit is set, the core expects 
the 48-MHz PHY clock to be switched to 32 
KHz during a suspend. This bit can only be 
set if USB 1.1 Full-Speed Serial Transceiver 
Interface has been selected. If USB 1.1 
Full-Speed Serial Transceiver Interface has 
not been selected, this bit must be zero. 


NZStsOUTHShk | Non-Zero-Length Status OUT Handshake 
(NZStsOUTHShk) The application can use 
this field to select the handshake the core 
sends on receiving a nonzero-length data 
packet during the OUT transaction of a 
control transfer's Status stage. 

и 1'b1: Send a STALL handshake on a 
nonzero-length status OUT transaction and 
do not send the received OUT packet to the 
application. 

ш 1'00: Send the received OUT packet to 
the application (zero-length or 
nonzero-length) and send a handshake 
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based on the NAK and STALL bits for the 
endpoint in the Device Endpoint Control 
register. 


Device Speed (DevSpd) Indicates the speed 
at which the application requires the core to 
enumerate, or the maximum speed the 
application can support. However, the actual 
bus speed is determined only after the chirp 
sequence is completed, and is based on the 
speed of the USB host to which the core is 


connected. 

m 2'600: High speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 

п 2001: Full speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 

m 2610: Low speed (USB 1.1 FS 
transceiver clock is 48 MHz) 


и 2511: Full speed (USB 1.1 FS transceiver 
clock is 48 MHz) 


8.1.4.1.36 DCTL 
Description: (Device Control) 


0x0804h Device Control(0000_0002) 


|_______-ремсесомкокожо ода -A[ зе 
| ви | ву iso | 2о | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2140 | 19 | do | 17 | 15 


рани ee 


ВЕС ЫЕНЕН 


me ЕТИ ее GOU | GNP | sFT 
erve PINN | Pin ТМА | INN 
N aK Ек KST AKS со 


е —LICIEJEJCINNE MN 


Type Reset Description 
Value 


a : 7] Enable кез сс оп ВМА (EnContOnBNA) 
This БИ enables the DWC otg core to 
continue on ВМА for Bulk OUT endpoints. 
With this feature enabled, when a Bulk. OUT 
endpoint receives a BNA interrupt the core 
starts processing the descriptor that caused 
the ВМА interrupt after the endpoint 
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re-enables the endpoint. 


m 1/00: After receiving ВМА interrupt, the 
core disables the endpoint. When the 
endpoint is re-enabled by the application, 
the core starts processing from the 
DOEPDMA descriptor. 


п 1'b1: After receiving BNA interrupt, the 
core disables the endpoint. When the 
endpoint is re-enabled by the application, 
the core starts processing from the 
descriptor that received the BNA interrupt. 
This bit is valid only when 

ота EN DESC ОМА == 1'b1. Itisa 
one-time programmable after reset bit like 
any other DCTL register bits. 


NAKONBBLE № Set МАК automatically оп babble 
(NakOnBble). The core sets NAK 
automatically for the endpoint on which 
babble is received. 


IGNRFRMNUM т Ignore frame number for isochronous 
endpoints in case of Scatter/Gather DMA 
(IgnrFrmNum) Do NOT program 
IgnrFrmNum bit to 1'b1 when the core is 
operating in Threshold mode. Note: 


* When Scatter/Gather DMA mode is 
disabled, this field is used by the application 
to enable periodic transfer interrupt. The 
application can program periodic endpoint 
transfers for multiple (micro)frames. 


- 0: Periodic transfer interrupt feature is 
disabled; the application must program 
transfers for periodic endpoints every 
(micro)frame 


- 1: Periodic transfer interrupt feature is 
enabled; the application can program 
transfers for multiple (micro)frames for 
periodic endpoints. 

In non-Scatter/Gather DMA mode, the 
application receives transfer complete 
interrupt after transfers for multiple 
(micro)frames are completed. 


[14:13] | R W Global Multi Count (GMC) GMC must be 
programmed only once after initialization. 
Applicable only for Scatter/Gather DMA 
mode. This indicates the number of packets 
to be serviced for that end point before 
moving to the next end point. It is only for 
non-periodic end points. 

и 2500: Invalid. 

m 2701: 1 packet. 

m 2010: 2 packets. 

и 2511: 3 packets. 

The value of this field automatically changes 
to 211 when DCFG.DescDMA is set to 1. 
When Scatter/Gather DMA mode is 
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disabled, this field is reserved and reads 
2600. 
ы 


PWRONPRGDONE [11] RW 1’b0 The application uses this bit to indicate that 
register programming is completed after a 
wake-up from Power Down mode. 

CGOUTNAK [10] A write to this field clears the Global OUT 
МАК. 


SGOUTNAK A write to this field sets the Global OUT 
NAK. 
The application uses this bit to send a NAK 
handshake on all OUT endpoints. 
The application must set the this bit only 
after making sure that the Global OUT NAK 
Effective bit in the Core Interrupt Register 
(GINTSTS.GOUTNakEff) is cleared. 


CGNPINNAK МО А write to this field clears the Global 
Non-periodic IN NAK. 

SGNPInNak Set Global Non-periodic IN NAK 
(SGNPInNak) A write to this field sets the 
Global Non-periodic IN МАК.Тһе application 
uses this bit to send a NAK handshake on 
all non-periodic IN endpoints. The core can 
also set this bit when a timeout condition is 
detected on a non-periodic endpoint in 
shared FIFO operation. The application 
must set this bit only after making sure that 
the Global IN NAK Effective bit in the Core 
Interrupt Register (GINTSTS.GINNakEff) is 
cleared. 

TSTCTL [6:4] R/W зро Test Control (TstCtl) 
п 35000: Test mode disabled 
m 30001: Test J mode 
m 30010: Test К mode 
m 36011: Test SEO МАК mode 
m 30100: Test Packet mode 
m 3b101: Test Force Enable 
и Others: Reserved 

GOUTNAKSTS [3] тро • 1’b0: A handshake is sent based on the 
FIFO Status and the NAK and STALL bit 
settings. 
• 1'b1: No data is written to the RxFIFO, 
irrespective of space availability. Sends a 
NAK 
handshake on all packets, except on 
SETUP transactions. All isochronous OUT 
packets are dropped. 


GNPINNAKSTS [2] тро • 1'00: A handshake is sent out based on the 
data availability in the transmit FIFO. 
* 1551: ANAK handshake is sent out on all 
non-periodic IN endpoints, irrespective of 
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SFTDISCON [1] The application uses this bit to signal the 
Usb otg core to до а soft disconnect. As 
long as this bit is set, the host does not see 
that the device is connected, and the device 
does not receive signals on the USB. The 
core stays in the disconnected state until the 
application clears this bit. 

The minimum duration for which the core 
must keep this bit set is specified in Table 
5.4. 

“1700: Normal operation. When this bit is 
cleared after a soft disconnect, the core 
drives the phy opmode o signal on the 
UTMI-+ to 200, which generates a device 
connect event to the USB host. When the 
device is reconnected, the USB host 
restarts device enumeration. 

* 1'b1: The core drives the phy opmode о 
signal on the UTMI+ to 2901, which 
generates a device disconnect event to the 
USB host. 


RMTWKUPSIG ie When the application sets this bit, the core 
initiates remote signaling to wake the USB 
host. The application must set this bit to 
instruct the core to exit the Suspend state. 
As specified in the USB 2.0 specification, 
the application must clear this bit 1-15 ms 
after setting it. 


8.1.4.1.37 DSTS 
Description: (Device Status ) 


0x0808h Device Status(reset 0x0000_0002) 


Ма Туре Reset Description 
Value 
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SOFFN [21:8] | 1480 
| || 


| | | 
| || 


Frame or Microframe Number of the 
Received SOF (SOFFN) When the core is 
operating at high speed, this field contains a 
microframe number. When the core is 
operating at full or low speed, this field 


contains a frame number. Note: This 


register may return a non zero value if read 
immediately after power on reset. In case 
the register bit reads non zero immediately 
after power on reset it does not indicate that 
SOF has been received from the host. The 
read value of this interrupt is valid only after 
a valid connection between host and device 
is established. 


Erratic Error (ErrticErr) The core sets this bit 
to report any erratic errors 

(phy. rxvalid i/phy rxvldh i or 

phy. rxactive i is asserted for at least 2 ms, 
due to PHY error) seen on the UTMI+. Due 
to erratic errors, the DWC ока core goes 
into Suspended state and an interrupt is 
generated to the application with Early 
Suspend bit of the Core Interrupt register 
(GINTSTS.ErlySusp). If the early suspend is 
asserted due to an erratic error, the 
application can only perform a soft 
disconnect recover. 


Enumerated Speed (EnumSpd) Indicates 
the speed at which the DWC_otg core has 
come up after speed detection through a 
chirp sequence. 2'b00: High speed (PHY 
clock is running at 30 or 60 MHz) 


п 2001: Full speed (PHY clock is running at 
30 or 60 MHz) 


п 2'b10: Low speed (PHY clock is running at 
48 MHz, internal phy. ск at 6 MHz) 


и 2'b11: Full speed (PHY clock is running at 
48 MHz) Low speed is not supported for 
devices using а UTMI+ PHY. 


Suspend Status (SuspSts) In Device mode, 
this bit is set as long as a Suspend condition 
is detected on the USB. The core enters the 
Suspended state when there is no activity 
on the utmi linestate signal for an extended 
period of time. The core comes out of the 
suspend: 

ш When there is any activity on the 

utmi linestate signal 

п When the application writes to the Remote 
Wakeup Signaling bit in the Device Control 
register (DCTL.RmtWkUpSig). 


\.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 716 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ӨБЕЗШІШІ | SC7731C Device Specification 


8.1.4.1.38 DIEPMSK 
Description: (Device In Endpoint Mask) 


0x0810h Device In Endpoint Mask(reset 0x0000 0000) 


AE 
| st | за зо | 29 | 28 | 27 | 26 | 25 | 24 | zs | 22 | 214520 | 19 |18 | 17 | 16 


Reserved 


NAK 
Ed 


л - DO смены 


Ма Туре Reset Description 
Value 


——— з тро feed gO 60: Mask interrupt 
1'b1: Unmask MN. PRESS 


BNAININTRMSK тро = 60: Mask interrupt 
1'b1: Unmask interrupt 

TXFIFOUNDRNMSK RAN тро 1’b0: Mask interrupt 
1’b1: Unmask interrupt 


| ро |. ee ^ 
INEPNAKEFFMSK RAN тро 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
INTKNEPMISMSK [5] R/W 1’b0 1’b0: Mask interrupt 
1'b1: Unmask interrupt 
INTKNTXFEMPMSK | [4] R/W тро 1750: Mask interrupt 
1'b1: Unmask interrupt 
TIMEOUTMSK [3] RAN 1:60 1:60: Mask interrupt 
1'b1: Unmask interrupt 
AHBERRMSK [2] RAN 1:60 1:60: Mask interrupt 
1'b1: Unmask interrupt 
EPDISBLDMSK [1] RAN 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
XFERCOMPLMSK RAN тро 160: Mask interrupt 
1'b1: Unmask interrupt 
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8.1.4.1.39 DOEPMSK 
Description: (Device Out Endpoint Mask) 


0x0814h Device Out Endpoint Mask(reset 0х0000 0000) 


| DOEPMSK| 
| s | 31 | зо | 29 | 20 | 27 | 26 | 25 | 24 | zs | 22 | 21 | 20 | 19 |18 | iT |16, 


Reserved 


m ро е mI 


Ма Туре Reset Description 
Value 


[31:15] LE 170 | Вевеуе sd 
— [14] 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
NAKMSK [13] 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
BBLEERRMSK [12] тро 1750: Мазк їпїеггирї 
161: Unmask interrupt 


[ “ию” |99 [ее 
BNAOUTINTRMSK RAN тро 1’b0: Mask interrupt 

1'b1: Unmask interrupt 
OUTPKTERRMSK ВА 1’b0 1’b0: Mask interrupt 

1’b1: Unmask interrupt 


cju ЕСЕН БЕНЕН: ОИ 


BACK2BACKSETUP 1’b0: Mask interrupt 
161: Unmask m еее 


а цо 2 1’b0 o" to control endpoints only. 
1’b0: Mask interrupt 
1'b1: Unmask interrupt 
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SETUPMSK [3] R/W 1’b0 Applies to control endpoints only. 
1’b0: Mask interrupt 
1’b1: Unmask interrupt 
AHBERRMSK [2] R/W 1’b0 1’b0: Mask interrupt 
1'b1: Unmask interrupt 


EPDISBLDMSK [1] RAN 1:60 1:60: Mask interrupt 
161: Unmask interrupt 

XFERCOMPLMSK RAN тро 1760: Mask interrupt 
1'b1: Unmask interrupt 


8.1.4.1.40 DAINT 
Description: (Device All Interrupt) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 


OutEPInt 


| Туре | 


InEpInt 


Type Reset Description 
Value 
= [31:16] 160 One bit per OUT endpoint: 
Bit 16 for OUT endpoint 0, bit 31 for OUT 
endpoint 15 
INEPINT [15:0] 1600 One bit per IN Endpoint: 
Bit 0 for IN endpoint 0, bit 15 for endpoint 15 


8.1.4.1.41 DAINTMSK 
Description: - (Device All Interrupt) 
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ЕСЕИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЕ 
 ——— a сн 


OutEpMsk 


| Type | 


ІМЕРМ5К 


Мән. е ee 
Value 
OUTEPMSK [31:16] | RW 16180 Опе per OUT Endpoint: 
Bit 16 for OUT EP 0, bit 31 for OUT EP 15 
1’b0: Mask interrupt 
1'b1: Unmask interrupt 
INEPMSK [15:0] 1650 One bit per IN Endpoint: 
Bit 0 for IN EP 0, bit 15 for IN EP 15 
1’b0: Mask interrupt 
1'b1: Unmask interrupt 


8.1.4.1.42 DVBUSPULSE 
Description: (Device VBUS Pulsing Time Register ) 


Device VBUS Pulsing Time Register (0x0000 0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | нм әҺәҙ272| 


Reserved 


RW 


ЕЛЕНЕ ЕЗЕК АЗЕЛ ЕНЕ УЕ УЕ 


Reserved DVBUSPulse 


Ма Туре Reset Description 
Value 


|_________ вила | во (| |meseved ___ ~ i 
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DVBUSPulse [11:0] 12'h0 Device VBUS Pulsing Time (DVBUSPulse) 
Specifies the VBUS pulsing time during SRP. 
This value equals: VBUS pulsing time in PHY 
clocks / 1,024 The value you use depends 
whether the PHY is operating at 30 MHz 
(16-bit data width) or 60 MHz (8-bit data 
width). 


8.1.4.1.43 DTHRCTL 
Description: (Device Threshold Control Register) 


0x0830h Device Threshold Control Register (0х0000 0000) DTHRCTL 


| ви | 21 | 30 | 20 | 2е | 27 | 26 | ag [24 | 23 | 22 | 21 | 20 | № | 16 | 17 | 16 


Reserved AHBThrRatio TxThrLen 


Ма Туре Reset Description 
Value 


|__________ ви | во јето — [Reseved | 


ArbPrkEn [27] RW Thi Arbiter Parking Enable (ArbPrkEn) This bit 
controls internal DMA arbiter parking for IN 
endpoints. When thresholding is enabled 
and this bit is set to one, then the arbiter 
parks on the IN endpoint for which there is a 
token received on the USB. This is done to 
avoid getting into underrun conditions. By 
default the parking is enabled. 


О С Со me fema | 


RxThrLen [25:17] | АМ 9'h8 Receive Threshold Length (RxThrLen) This 
field specifies Receive thresholding size in 
DWORDS. This field also specifies the 
amount of data received on the USB before 
the core can start transmitting on the AHB. 
The threshold length has to be at least eight 
DWORDS. The recommended value for 
ThrLen is to be the same as the 
programmed AHB Burst Length 
(GAHBCFG.HBstLen). 

RxThrEn [16] RW тро Receive Threshold Enable (RxThrEn) When 
this bit is set, the core enables thresholding 
in the receive direction. Note: Synopsys 
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recommends that you do not enable 
RxThrEn, because it may cause issues in 
the RxFIFO especially during error 
conditions such as RxError and Babble. 


сјај БЕН СЕНЕН СОНИ 


AHBThrRatio [12:11] | АМ 290 AHB Threshold Ratio (AHBThrRatio) These 
bits define the ratio between the AHB 
threshold and the MAC threshold for the 
transmit path only. The AHB threshold 
always remains less than or equal to the 
USB threshold, because this does not 
increase overhead. Both the AHB and the 
MAC threshold must be DWORD-aligned. 
The application needs to program TxThrLen 
and the AHBThrRatio to make the AHB 
Threshold value DWORD aligned. If the 
AHB threshold value is not DWORD 
aligned, the core might not behave correctly. 
When programming the TxThrLen and 
AHBThrRatio, the application must ensure 
that the minimum AHB threshold value does 
not go below 8 DWORDS to meet the USB 
turnaround time requirements. 

и 2'b00: AHB threshold = MAC threshold 

и 2001: AHB threshold = MAC threshold / 2 
ш 2510: AHB threshold = MAC threshold / 4 
a 2'b11: AHB threshold = MAC threshold / 8 


TxThrLen [10:2] | RW 918 Transmit Threshold Length (ТхТ еп) This 
field specifies Transmit thresholding size in 
DWORDS. This field also forms the МАС 
threshold and specifies the amount of data, 
in bytes, to be in the corresponding endpoint 
transmit FIFO before the core can start a 
transmit on the USB. When the value of 
AHBThrRatio is 21100, the threshold length 
must be at least 8 DWORDS. If the 
AHBThrRatio is nonzero, the application 
must ensure that the AHB threshold value 
does not go below the recommended 8 
DWORDs. This field controls both 
isochronous and non-isochronous IN 
endpoint thresholds. The recommended 
value for ThrLen is to be the same as the 
programmed AHB Burst Length 
(GAHBCFG.HBstLen). 


ISOThrEn [1] RW тро ISO ІМ Endpoints Threshold Enable. 
(ISOThrEn) When this bit is set, the core 
enables thresholding for isochronous IN 
endpoints. 

NonISOThrEn RW тро Non-ISO IN Endpoints Threshold Enable. 
(NonISOThrEn) When this bit is set, the 
core enables thresholding for Non 
Isochronous IN endpoints. 
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8.1.4.1.44 DIEPEMPMSK 
Description: (Device IN Endpoint Empty Mask) 


0x0834h Device In Endpoint Empty Mask 


Г Ее 
| ви | за iso | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21:40 | 19 | 18 | 17 | 16 


Reserved 


Type 


INEPTXFEMPMSK 


ДСС ВА ЕП ЕЈ ЕКС СТ ЕС ЇДЕ RC ESTE ПЕ ЕС 
Әр“ 22, 


Т 
Preset 


Ма Туре Reset Description 
Value 


|_________-| тле | мм јето |: | 


INEPTXFEMPMSK [15:0] | RAW 160 These bits acts as mask bits for DIEPINTn. 
TxFEmp interrupt One bit per IN Endpoint: 
* Bit 0 for IN endpoint O 
* Bit 15 for endpoint 15 


8.1.4.1.45 DIEPCTLO 
Description: (Device IN Endpoint Control 0) 


0x0900h Device In Endpoint Control O(reset 0х0000 0000) DIEPCTLO 
[31 30 | 29 | 28 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


EPE SNA | CNA Rese 
Reserved K K TXFNUM wena EPTYPE 


RO МО МО РО 


Reserved MPS 


Type Reset Description 
Value 
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ЕРЕМА [31] R WS SC * When Scatter/Gather DMA mode is 
disabled—such as in buffer-pointer based 
ОМА тоде— 15 bit indicates that data is 
ready to be transmitted on the endpoint. 
The core clears this bit before setting the 
following interrupts on this endpoint: 
* Endpoint Disabled 
* Transfer Completed 

EPDIS [30] А WS SC The application sets this bit to stop 
transmitting data on an endpoint, even 
before the transfer for that endpoint is 
complete. The application must wait for the 
Endpoint 
Disabled interrupt before treating the 
endpoint as disabled. The core clears this 
bit before setting the Endpoint Disabled 
Interrupt. The application must set this bit 
only if Endpoint Enable is already set for 
this endpoint. 

|_________| гога во |20 | Reserved o 


SNAK [27] WO 1'bO A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set this bit for 
an endpoint after a SETUP packet is 
received on that endpoint. 


CNAK [26] WO 1'bO A write to this bit clears the NAK bit for the 
endpoint. 

TXFNUM [25:22] | RW 4'hO * For Dedicated FIFO operation, this value 
is set to the FIFO number that is assigned 
to IN Endpoint 0. 


STALL [21] В WS SOC | 1’b0 The application can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a МАК bit, 
Global Non-periodic IN NAK, or Global OUT 
NAK is set along with this bit, the STALL bit 
takes priority. 


[e [e [me [шее CS 
eree [лев | во ЕИ СТИ 


NAKSTS [17] 1'bO Indicates the following: 
* 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status 
• 1'b1: The core is transmitting МАК 
handshakes on this endpoint. 
When this bit is set, either by the application 
or core, the core stops transmitting data, 
even if there is data available in the 
TxFIFO. Irrespective of this bit's setting, the 
core always responds to SETUP data 
packets with an ACK handshake. 
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USBACTEP [15] 1’b0 This bit is always set to 1, indicating that 
control endpoint 0 is always active in а! 
configurations and interfaces. 


|________| а) | [ве 
МР5 : R/W ' 


Аррііеѕ to IN and OUT endpoints. 


The application must program this field with 
the maximum packet size for the current 
logical endpoint. 


• 27000: 64 bytes 
“2701: 32 bytes 
* 2510: 16 bytes 
• 2511: 8 bytes 


8.1.4.1.46 DOEPCTLO 
Description: (Device OUT Endpoint Control 0) 


оховооћ Device Ош Endpoint Control O(reset 0x0000 1000) DOEPCTLO 
| 31 | 30 | 29 | 28 25 | 24 | 23 | 22 | 21 | 20 | 19 | 


SNA | CNA 


Reserved K K 


TxFNum Snp EPType 


wo | wo 5 RW RO 


0 0 0 0 0 0 


Type Reset Description 
Value 


iia [31] R WS SC * When Scatter/Gather DMA mode is 
disabled—(such as for buffer-pointer based 
ОМА mode)—this bit indicates that the 
application has allocated the memory to 
start receiving data from the USB. 
The core clears this bit before setting any 
of the following interrupts on this endpoint: 
* SETUP Phase Done 
* Endpoint Disabled 
* Transfer Completed 
Note: In DMA mode, this bit must be set 
for the core to transfer SETUP data packets 
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— [30] В WS SC The application cannot disable control OUT 
endpoint 0. 


ПИ Бега | во [sme meme .—  — — 


SNAK [27] WO 1'bO A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set bit on a 
Transfer Completed interrupt, or after a 
SETUP is received on the endpoint. 


CNAK [26] WO то А write to this bit clears the МАК bit for the 
“д. 


ajo — [ew || 


EM ТП В WS SOC | 160 n— application can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit or 
Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Irrespective of 
this bit's setting, the core always responds 
to SETUP data packets with an ACK 
handshake. 


[20] This bit configures the endpoint to Snoop 
mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 


EPTYPE [19:18] во |250 | Hardcoded to 00 for control. 


NAKSTS [17] 1'bO Indicates the following: 
• 1'р0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 
* 1'b1: The core is transmitting NAK 
handshakes on this endpoint. 
When either the application or the core sets 
this bit, the core stops receiving data, even 
if there is space in the RxFIFO to 
accommodate the incoming packet. 
Irrespective of this bit's setting, the core 
always responds to SETUP data packets 
with an ACK handshake. 


[s [m me remm | 


USBACTEP [15] 1’b0 This bit is always set to 1, indicating that a 
control endpoint 0 is always active in all 
configurations and interfaces. 


ПИ | БЕНЕН СЕ НИ 


[1:0] 260 The maximum packet size for control OUT 
endpoint 0 is the same as what is 
programmed in control IN Endpoint O. 
2500: 64 bytes 
• 2101: 32 bytes 
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_______|______ рта AEN 


8.1.4.1.47 DIEPCTLn/DOEPCTLn 
Description: (Device IN Endpoint Control n/ Device OUT Endpoint Control п) 


IN 
EP:0x900h+(n*20 
h) Device In Endpoint Control n DIEPCTLn 
OUT Device Out Endpoint Control n DOEPCTLn 
EP:0xB00h+(n*20 

h) 


Reserved 


Type Reset Description 
Value 


= [31] В WS SOC |170 Applies to IN and OUT endpoints. 
* When Scatter/Gather DMA mode is 
enabled—such as for buffer-pointer based 
DMA mode: - For IN endpoints, this bit 
indicates that data is ready to be 
transmitted on the endpoint. 

- For OUT endpoints, this bit indicates that 
the application has allocated the memory to 
start receiving data from the USB. 

- The core clears this bit before setting any 
of the following interrupts on this endpoint: 

* SETUP Phase Done 

* Endpoint Disabled 

* Transfer Completed 
Note: For control endpoints in DMA mode, 
this bit must be set to be able to transfer 
SETUP data packets in memory. 


EPDIS В WS SC | 150 | Applies to IN and OUT endpoints. 
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The application sets this bit to stop 
transmitting/receiving data on an endpoint, 
even before the transfer for that endpoint is 
complete. The application must wait for the 
Endpoint Disabled interrupt before treating 
the endpoint as disabled. The core clears 
this bit before setting the Endpoint Disabled 
interrupt. The application must set this bit 
only if Endpoint Enable is already set for 
this endpoint. 


SETD1PID WO | Applies to interrupt/bulk IN and OUT 
endpoints only. 


Writing to this field sets the Endpoint Data 
PID (DPID) field іп this register to ПАТАТ. 


This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


Set Odd (micro)frame (SetOddFr) 


Applies to isochronous IN and OUT 
endpoints only. 


Writing to this field sets the Even/Odd 
(micro)frame (EO FrNum) field to odd 
(micro)frame. 


This field is not applicable for 
Scatter/Gather DMA mode. 


SETDOPID WO ! Applies to interrupt/bulk IN and OUT 
endpoints only. 


Writing to this field sets the Endpoint Data 
PID (DPID) field in this register to DATAO. 


This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


In non-Scatter/Gather DMA mode: Set 
Even (micro)frame (SetEvenFr) 


Applies to isochronous IN and OUT 
endpoints only. 


Writing to this field sets the Even/Odd 
(micro)frame (EO FrNum) field to even 
(micro) frame. 


When Scatter/Gather DMA mode is 
enabled, this field is reserved. The frame 
number in which to send data is in the 
transmit descriptor structure. The frame in 
which to receive data is updated in receive 
descriptor structure. 


Applies to IN and OUT endpoints. 


A write to this bit sets the NAK bit for the 
endpoint. 


Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set this bit for 
OUT endpoints on a Transfer Completed 
interrupt, or after a SETUP is received on 
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E mn М й не С інст чн 


Й м 


TXFNUM [25:22] 
STALL [21] | А WS SC | то 


| | 
ЕРТУРЕ [19:18] p 20 


NAKSTS [17] | 1'b0 


Applies to IN and OUT endpoints. 


A write to this bit clears the NAK bit for the 
endpoint. 


Dedicated FIFO Operation—these bits 
specify the FIFO number associated with 
this endpoint. Each active IN endpoint must 
be programmed to a separate FIFO 
number. 


This field is valid only for IN endpoints. 


Applies to non-control, non-isochronous IN 
and OUT endpoints only. 


The application sets this bit to stall all 
tokens from the USB host to this endpoint. 
If a NAK bit, Global Non-periodic IN NAK, or 
Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Only the 
application can clear this bit, never the core. 


Applies to control endpoints only. 


The application can only set this bit, and the 
core Clears it, when a SETUP token is 
received for this endpoint. Ifa NAK bit, 
Global Non-periodic ІМ МАК, or Global OUT 
МАК is set along with this bit, the STALL bit 
takes priority. Irrespective of this bit's 
setting, the core always responds to 
SETUP data packets with an ACK 
handshake. 


Applies to OUT endpoints only. 

This bit configures the endpoint to Snoop 
mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 


Applies to IN and OUT endpoints. 

This is the transfer type supported by this 
logical endpoint. 

• 27600: Control 

* 2001: Isochronous 

• 2610: Bulk 

• 2511: Interrupt 


Аррііеѕ to IN and OUT endpoints. Indicates 
the following: 


• 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 


• 1'b1: The core is transmitting МАК 
handshakes on this endpoint. When either 
the application or the core sets this bit: 


* The core stops receiving any data on an 
OUT endpoint, even if there is space in the 
RxFIFO to accommodate the incoming 
packet. 
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* For non-isochronous IN endpoints: The 
core stops transmitting any data on an IN 
endpoint, even if there data is available in 
the TxFIFO. 


* For isochronous IN endpoints: The core 
sends out a zero-length data packet, even if 
there data is available in the TxFIFO. 
Irrespective of this bit's setting, the core 
always responds to SETUP data packets 
with an ACK handshake. 


Applies to interrupt/bulk IN and OUT 
endpoints only. 


Contains the PID of the packet to be 
received or transmitted on this endpoint. 
The application must program the PID of 
the first packet to be received or transmitted 
on this endpoint, after the endpoint is 
activated. The applications use the 
SetD1PID and SetDOPID fields of this 
register to program either DATAO or DATA1 
PID. 


e 1’b0: DATAO 
e 1b1: DATA1 


This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


Even/Odd (Micro)Frame (EO FrNum) 


In non-Scatter/Gather DMA mode: 


Applies to isochronous IN and OUT 
endpoints only. 


Indicates the (micro)frame number in which 
the core transmits/receives isochronous 
data for this endpoint. The application must 
program the even/odd (micro) frame 
number in which it intends to 
transmit/receive isochronous data for this 
endpoint using the SetEvnFr and SetOddFr 
fields in this register. 


• 1'b0: Even (micro)frame 
* 1'b1: Odd (micro)frame 


When Scatter/Gather DMA mode is 
enabled, this field is reserved. The frame 
number in which to send data is provided in 
the transmit descriptor structure. The frame 
in which data is received is updated in 
receive descriptor structure. 


USBACTEP [15] RW SOC [160 Applies to IN and OUT endpoints. 


Indicates whether this endpoint is active in 
the current configuration and interface. The 
core clears this bit for all endpoints (other 
than EP 0) after detecting a USB reset. 
After receiving the SetConfiguration and 
SetInterface commands, the application 
must program endpoint registers 
accordingly and set this bit. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 730 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC7731C Device Specification 
ПО ССУЗА ІЛГЕН ЕС: [Ree —— — 


Applies to IN and OUT endpoints. 


The application must program this field with 
the maximum packet size for the current 
logical endpoint. This value is in bytes. 


8.1.4.1.48 DIEPINTn/DOEPINTn 
Description: (Device IN Endpoint Interrupt n/ Device OUT Endpoint Interrupt n) 
IN 


EP:0x908h+(n*20 
h) Device In Endpoint Int п DIEPINTn 


OUT Device Out Endpoint Int n DOEPINTn 
EP:0xB08h+(n*20 


h) 
| s | 31 | ao | 29 | 290227 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | i7 | 16 


Reserved 


E 
< 
о 

Ф 


Ма Туре Reset Description 
Value 


ОИ АСЕ о — [pem Reemi — — | 


NYETINTRPT [14] В 55 WO | 160 The core generates this interrupt when а 
NYET response is transmitted for a non 
isochronous OUT endpoint. 


NAKINTRPT [13] В SS WC | 150 The core generates this interrupt when a 
NAK is transmitted or received by the 
device. 

In case of isochronous IN endpoints the 
interrupt gets generated when a zero length 
packet is transmitted due to un-availability 
of data in the TXFifo. 
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BBLEERRINTRPT [12] В SS WC | 150 The core generates this interrupt when 
babble is received for the endpoint. 


PKTDRPSTS [11] В SS WC | 1060 This bit indicates to the application that an 
ISOC OUT packet has been dropped. This 
bit does not have an associated mask bit 
and does not generate an interrupt. 
Dependency: This bit is valid in non 
Scatter/Gather DMA mode when periodic 
transfer interrupt feature is selected. 


|_________- тог) |во 110 Reseed | | ||| 


TXFIFOUNDRN В 55 WO | 160 Applies to IN endpoints Only 
The core generates this interrupt when it 
detects a transmit FIFO underrun condition 
for this endpoint. 
Dependency: This interrupt is valid only 
when both of the following conditions are 
true: 
* Parameter ОТО EN ОЕР TX FIFO-- 
* Thresholding is enabled 
OUTPKTERR В 55 WO | 160 Applies to OUT endpoints Only This 
interrupt is asserted when the core detects 
an overflow or a CRC error for non- 
Isochronous OUT packet. Dependency: 
This interrupt is valid only when both of the 
following conditions are true: 
* Parameter ОТО EN DED TX FIFO-- 
* Thresholding is enabled. 


TXFEMP [7] 1’b1 This bit is valid only for IN Endpoints 
This interrupt is asserted when the TxFIFO 
for this endpoint is either half or completely 
empty. The half or completely empty status 
is determined by the TxFIFO Empty Level 
bit in the Core AHB Configuration register 
(GAHBCFG.NPTxFEmpLvl)). 


INEPNAKEFF В SS МС | 160 Applies to periodic IN endpoints only. 
This bit can be cleared when the application 
clears the IN endpoint NAK by writing to 
DIEPCTLn.CNAK. 
This interrupt indicates that the core has 
sampled the NAK bit set (either by the 
application or by the core). The interrupt 
indicates that the IN endpoint МАК bit set 
by the application has taken effect in the 
core. 
This interrupt does not guarantee that a 
NAK handshake is sent on the USB. A 
STALL bit takes priority over a NAK bit. 

BACK2BACKSETUP R/W тро Applies to Control OUT endpoints only. 
This bit indicates that the core has received 
more than three back-to-back SETUP 
packets for this particular endpoint. For 
information about handling this interrupt, 
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INTKNEPMIS В 55 WO | 160 Applies to non-periodic IN endpoints only. 
Indicates that the data in the top of the 
non-periodic TxFIFO belongs to an 
endpoint 
other than the one for which the IN token 
was received. This interrupt is asserted on 
the endpoint for which the IN token was 
received. 

ыы јео | 

INTKNTXFEMP [4] В 55 WC | 150 Applies to non-periodic IN endpoints only. 
Indicates that an IN token was received 
when the associated TxFIFO 
(periodic/nonperiodic) was empty. This 
interrupt is asserted on the endpoint for 
which the IN token was received. 

OUTTKNEPDIS [4] 

TIMEOUT 


Applies only to control OUT endpoints. 
Indicates that an OUT token was received 
when the endpoint was not yet enabled. 
This interrupt is asserted on the endpoint 
for which the OUT token was received. 


“Іп dedicated FIFO mode, applies only to 
Control IN endpoints. 


Indicates that the core has detected a 
timeout condition on the USB for the last IN 
token on this endpoint. 


Applies to IN and OUT endpoints. 


This is generated only in Internal DMA 
mode when there is an AHB error during an 
AHB read/write. The application can read 
the corresponding endpoint DMA address 
register to get the error address. 


Applies to IN and OUT endpoints. 


AHBERR 
This bit indicates that the endpoint is 


EPDISBLD 
disabled per the application's request. 


XFERCOMPL 55 1 Applies to IN and OUT endpoints. 
* When Scatter/Gather DMA mode is 
disabled, this field indicates that the 
programmed transfer is complete on the 
AHB as well as on the USB, for this 
endpoint. 


8.1.4.1.49 DIEPSIZO 


Е 
ЗЕТЏР (SS 1'bO Applies to control OUT endpoints only. 

Indicates that the SETUP phase for the 
control endpoint is complete and no more 
back-to-back SETUP packets were 
received for the current control transfer. On 
this interrupt, the application can decode 
the received SETUP data packet. 

р 

Е 

о 
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Description: (Device IN Endpoint Transfer Size 0) 


0x0910h Device In Endpoint Transfer Size O(reset 0x0000 0000) DIEPTSIZO 


tes | Ез реле pn re re s een repens epe pes] 
L3. м ( 


Reserved РКТСМТ Reserved 


Ма Туре Reset Description 
Value 


n— = Т ВА 290 Indicates the total number of ed packets 
that constitute the Transfer Size amount of 
data for endpoint 0. 
This field is decremented every time a 
packet (maximum size or short packet) is 
read from the TxFIFO. 


ОО enfo feo КЕ | 


XFERSIZE R/W 750 Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the end 
of each packet. 

The core decrements this field every time a 
packet from the external memory is written 
to the TxFIFO. 


8.1.4.1.50 DOEPSIZO 
Description: (Device OUT Endpoint Transfer Size 0) 
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EIEIEIEIEREIEIEREIEIERESEIREREZES 


SUPCNT Reserved РЕТ Reserved 


RW 


КСНЕГИВТИ Et Egon] В „ЕС ЕД ВЕ | 


Reserved XFERSIZE 


RW 


Ма Туре Reset Description 
Value 


[mr [m — [me mem — — — 


SUPCNT [30:29] | RAW 290 This field specifies the number of 
back-to-back SETUP data packets the 
endpoint can receive. 

• 2501: 1 packet 
• 2510: 2 packets 
• 2b11:3 = 


== то 200 эзе сс field is decremented to zero after а 
packet is written into the RxFIFO. 


ЧЕСИ 


XFERSIZE RAN тро Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the end 
of each packet. 

The core decrements this field every time a 
packet is read from the RxFIFO and written 
to the external memory. 


8.1.4.1.51 DIEPSIZn/DOEPSIZn 
Description: (Device IN/OUT Endpoint Transfer Size n) 


\.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 735 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(ФЗ SPREADTRUM | SC7731C Device Specification 


IN 

EP:0x910h+(n*20 

h) Device In Endpoint Transfer Size n DIEPTSIZn 
OUT Device Out Endpoint Transfer Size n(reset 0x0000_0000) DOEPTSIZn 
EP:0xB10h+(n*20 


PKTCNT XFERSIZE 
SUPCNT 


RW RW RW 


ПЕ ИН В [Е АЕС 


XFERSIZE 


Type Reset Description 
Value 


lu 29] | RW гло ны e to IN endpoints only. 
For periodic IN endpoints, this field 
indicates the number of packets that must 
be transmitted per microframe on the USB. 
The core uses this field to calculate the data 
PID for isochronous IN endpoints. 
• 2501: 1 packet 
• 2510: 2 packets 
* 2511: 3 packets 
For non-periodic IN endpoints, this field is 
valid only in Internal DMA mode. It specifies 
the number of packets the core must fetch 
for an IN endpoint before it switches to the 
endpoint pointed to by the Next Endpoint 
field of the Device Endpoint-n Control 
register (DIEPCTLn.NextEp). 

RXDPID Applies to isochronous OUT endpoints only. 
This is the data PID received in the last 
packet for this endpoint. 

* 2'b00: DATAO 
2501: DATA2 
2510: DATA1 
* 2511: MDATA 


SUPCNT R/W Applies to control OUT Endpoints. only. 
This field specifies the number of 
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back-to-back SETUP data packets the 
endpoint can receive. 

* 2501: 1 packet 

• 2510: 2 packets 

* 2511: 3 packets 


PKTCNT [28:19] | RW 10'h0 Indicates the total number of USB packets 
that constitute the Transfer Size amount of 
data for this endpoint. The power-on value 
is specified for Width of Packet Counters 
during coreConsultant configuration 
(parameter 
OTG PACKET COUNT WIDTH) 

“ІМ Endpoints: This field is decremented 
every time a packet (maximum size or short 
packet) is read from the TxFIFO. 

* OUT Endpoints: This field is decremented 
every time a packet (maximum size or short 
packet) is written to the RxFIFO. 


XFERSIZE (18:01 | RAW 1900 This field contains the transfer size іп bytes 
for the current endpoint. The power-on 
value is specified for Width of Transfer Size 
Counters during coreConsultant 
configuration (parameter 
OTG TRANS COUNT. WIDTH). The core 
only interrupts the application after it has 
exhausted the transfer size amount of data. 
The transfer size can be set to the 
maximum packet size of the endpoint, to be 
interrupted at the end of each packet. 


8.1.4.1.52 DIEPDMAn/DOEPDMAn 
Description: (Device IN/OUT Endpoint ОМА n) 
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IN 
EP:0x914h+(n*20 
h) Device In Endpoint DMA n DIEPDMAn 


OUT Device Out Endpoint DMA n(reset 0x0000_0000) DOEPDMAn 
EP:0xB14h+(n*20 


Type Reset Description 
Value 


а [31:0] 3270 Holds the start address of the external 
memory for storing or fetching endpoint 
data. 

Note: For control endpoints, this field 
stores control OUT data packets as well as 
SETUP transaction data packets. When 
more than three SETUP packets are 
received back-to-back, the SETUP data 
packet in the memory is overwritten. This 
register is incremented on every AHB 
transaction. The application can give only a 
DWORD-aligned address. 

* When Scatter/Gather DMA mode is not 
enabled, the application programs the start 
address value in this field. 


8.1.4.1.53 DTXFSTSn 
Description: (Device TX Ріо Status п) 


\.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 738 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC7731C Device Specification 


0x918h+(n*20h) Device TX FIFO Status n DTXFSTSn 


уза | 1 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 25 | 22 | 21 | 20,48 | 18 17 | 16 | 


Reserved 


ЕСЕ ERS ВЕС ВВС Й ВЕС ЕС КИЕН И 


INEPTxFSpcAvai 
ту уе 2 


ЕЗ Configurable 


ане [по [ем 


INEPTXFSPCAVAIL | [15:0] Configurable | Indicates the amount of free space 
available in the Endpoint TxFIFO. Values 
are in terms of 32-bit words. 

* 16'h0: Endpoint TxFIFO is full 

* 16'h1: 1 word available 

* 16'h2: 2 words available 

* 16'hn: n words available (where 0 < п < 
32,768) 

* 16'h8000: 32,768 words available 

* Others: Reserved 


8.1.4.1.54 PCGCCTL 
Description: (Power and Clock Gating Control ) 
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ока [Power ana Cock Gang Cone — | сосот 
Се [и зо |» |» [7 |» аа [ж [22 [= |» ә [тв [т І. 


Reserved 


Reserved 


Ма Туре Reset Description 
Value 


mae |е fo 


ИШ ЛЕН 1’b0 In partial power-down mode of operation, 
this bit needs to be set in host mode before 
clamp is removed if the host needs to issue 
reset after suspend. If this bit is not set, 
then the host issues resume after suspend. 
This bit is not applicable in device mode 
and non-partial power-down mode 


L1 SUSPENDED [7] This bit indicates that the PHY is in deep 
sleep when in L1 state. 

PHYSLEEP 10 This bit indicates that the РНУ is in the 
Sleep state. 


ENBL L1GATING [5] RAN 1’b0 When this bit is set, core internal clock 
gating is enabled in Sleep state if the core 
cannot assert utmi_l1_suspend_n. 

When this bit is not set, the PHY clock is not 
gated in Sleep state. 


PHYSUSPENDED [4] 1'bO This bit indicates that the PHY has been 
suspended. After the application sets the 
Stop PcIk bit (ВЕ 0), this bit is updated when 
the PHY becomes suspended. 
Because the UTMI-- PHY suspend is 
controlled through a port, the UTMI+ PHY is 
suspended immediately after the Stop РСК 
bit is set. The ULPI PHY takes a few clocks 
to suspend, however, because the suspend 
information is conveyed to the ULPI PHY 
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RSTPDWNMODULE | [3] RAN 1’b0 This bit is valid only in Partial Power-Down 
mode. The application sets this bit when the 
power is turned off. The application clears 
this bit after the power is turned on and the 
PHY clock is up. 


PWRCLMP [2] R/W 1'bO This bit is valid only in Partial Power-Down 
mode (OTG EN PWROPT = 1). The 
application sets this bit before the power is 
turned off to clamp the signals between the 
power-on modules and the power-off 
modules. The application clears the bit to 
disable the clamping before the power is 
turned on. 


GATEHCLK [1] RAN 1’b0 The application sets this bit to gate hclk to 
modules other than the AHB Slave and 
Master and wakeup logic when the USB is 
suspended or the session is not valid. The 
application clears this bit when the USB is 
resumed or a new session starts. 

STOPPCLK RAN 1’b0 The application sets this bit to stop the PHY 
clock (phy_clk) when the USB is 
suspended, the session is not valid, or the 
device is disconnected. The application 
clears this bit when the USB is resumed or 
a new session starts. 


8.1.5 Application Notes 


Data FIFO RAM Allocation 


If Dynamic FIFO Sizing is enabled in the core, external RAM must be allocated among different FIFOs 
in the core before any transactions can start. The application must follow this procedure every time it 
changes core FIFO RAM allocation. 


The application must allocate data RAM per FIFO based on the following criteria: 
Ш AHB' s operating frequency, 

Ш PHY Clock frequency, 

Ш Available AHB bandwidth, and 

Ш Performance required on the USB. 


Based on the above criteria, the application must provide a table with RAM sizes for each FIFO in each 
mode. ОМС оі shares a single SPRAM between transmit FIFO(s) and receive FIFO. 

In DMA mode — The SPRAM is also used for storing the some register information. 

In non Scatter Gather mode — The Device mode Endpoint DMA address registers 
(DIEPDMAn/DOEPDMAn) and Host mode Channel DMA registers (HCDMA) are stored in the 
SPRAM. 


In Scatter Gather DMA mode — The Base descriptor address, the Current descriptor address, the 
current buffer address and the descriptor status quadlet information for each endpoint/channel are 
stored in the SPRAM. This register information is stored at the end of the SPRAM after the space 
allocated for receive and Transmit FIFO. These register space must also be taken into account when 
calculating the total FIFO depth of the core as explained in the following sections. 

In addition, the DIEPDMAn/DOEPDMAn registers are maintained in RAM regardless of the 


enabled/disabled setting for Dynamic FIFO Sizing. 
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Host 

Slave mode: No space required 

Buffer DMA mode: One location per channel 

Scatter/Gather DMA mode: Four locations per channel as follows: 

„ Location for storing current descriptor address. 

= Location for storing current buffer address. 

« Location for storing the status quadlet that is used by the List processor 


= Location for storing the transfer size used by the token request block 


Device 

Slave mode: No space required 

Buffer DMA mode: One location per endpoint direction 

Scatter/Gather DMA mode: Four locations per endpoint direction as follows: 
« Location for storing base descriptor address. 

« Location for storing current descriptor address. 

= Location for storing the current buffer address. 


« Location to store the descriptor status quadlet 


Device mode Operation 
program the following registers: 
1. Receive FIFO Size Register (GRXFSIZ) GRXFSIZ.Receive FIFO Depth - rx fifo size; 
2. Device IN Endpoint Transmit FIFOO Size Register (GNPTXFSIZ) 
GNPTXFSIZ.non-periodic Transmit FIFO Depth = tx fifo size[0]; 
GNPTXFSIZ.non-periodic Transmit RAM Start Address - rx fifo size; 
3. Device IN Endpoint Transmit FIFO#1 Size Register (DIEPTXF1) DIEPTXF1. Transmit 
RAM Start Address = GNPTXFSIZ.FIFOO Transmit RAM Start Address + їх ІІ size[0]; 4. 
Device IN Endpoint Transmit FIFO#2 Size Register (DIEPTXF2) DIEPTXF2.Transmit 
RAM Start Address = DIEPTXF1.Transmit RAM Start Address + tx fifo size[1]; 
5. Device IN Endpoint Transmit FIFO#i Size Register (DIEPTXFi) DIEPTXFm.Transmit 
RAM Start Address = DIEPTXFi-1.Transmit RAM Start Address + tx fifo size[i-1]; 
6. The TxFIFOs and the RxFIFO must be flushed after the RAM allocation is done, for 
proper functioning of the FIFOs. 
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О GRSTCTL.TxFNum = 5'h10 
О GRSTCTL.TxFFlush = 1'b1 
О GRSTCTL.RxFFlush = 1'b1 


The application must wait until the TxFFlush bit and the RxFFlush bits are cleared before 
performing any operation on the core. 


Host mode Operation 
program the following registers: 
1. Receive FIFO Size Register (GRXFSIZ) 
О GRXFSIZ.RxFDep = rx По size; 
2. Non-periodic Transmit FIFO Size Register (GNPTXFSIZ) 
О GNPTXFSIZ.NPTxFDe = tx Но. size[0]; 
О GNPTXFSIZ.NPTxFStAddr = rx fifo size; 
3. Host Periodic Transmit FIFO Size Register (HPTXFSIZ) 
О HPTXFSIZ.PTxFSize = tx Но size[1]; 
О HPTXFSIZ.PTxFStAddr = GNPTXFSIZ.NPTxFStAddr + tx Но size[O]; 


4. The TxFIFOs and RxFIFO must be flushed after RAM allocation for proper FIFO 
functioning. 


О GRSTCTL.TxFNum = 5'h10 
Q GRSTCTL.TxFFlush = 1'b1 
О GRSTCTL.RxFFlush = 1'b1 


О The application must wait until the TxFFlush bit and the RxFFlush bits are cleared 
before performing any operation on the core. 


RxFIFO size 


The RxFIFO size must be equal to at least twice the largest value of MPS size used. The 
recommended minimum RxFIFO depth = ((largest packet size/4)*2)+2. (+2) is required by 
the core for the status quadlets internally. 

Non periodic TxFIFO size 

This should be equal to at least twice the largest value of MPS size used. The 
recommended minimum non-periodic ТХНЕО depth = ((largest packet size/4)*2). 
Periodic TxFIFO size 

The theoretical maximum bandwidth possible for periodic is 384 Mbps (80% of the 
480Mbps bandwidth). As a possibility, this can include 2 high speed transfers, with MPS of 
1Kbyte and 3 transactions per channel (MultCount or MC) in a microframe. This translates 
to 6000 bytes per microframe. Hence, recommended size for Periodic TxFIFO is sum total 
of (MPS*MC)/4 for all the channels or 6000/4(=1500 locations), whichever is lower. 


8.2 UART and IrDA interface 


Base Addr Range Addr Map Description 
0x7000 0000 ~ 0x700F FFFF UARTO 


0x7010 0000 - Ox701F FFFF UART1 
0x7020_0000 ~ 0x702F_FFFF UART2 
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8.2.1 Overview 


UART is an asynchronous communication interface. The UART module includes a baud 
rate generator with software-programmable divider ratios for all common baud rates. Two 
128-byte-deep FIFO buffers can minimize processor overhead. The module also includes 
a flexible interrupt with multiple maskable interrupt sources. Two hardware flow control 
lines are included (one for input, the other for output). This module also has a built-in IrDA 
controller and can be configured to connect to an IrDA transceiver. When being used as 
regular UART port, the IrDA controller is bypassed. 


8.2.2 Features 


29. Full-duplex operation 
30. Hardware flow control support 
31. Software flow control support with configurable command and escape register 


32. 128-byte-deep FIFOs minimizes processor overhead at high data rates 

33. Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

34. Stop bit number can be 0, 1, 1.5 or 2 bits 

35. Support odd/even parity 

36. Auto detect for parity and framing error 

37. UART loop-back test mode 

38. Break character detection and generation 

39. support DMA operation 

40. Single interrupt line for multiple maskable interrupt source events 

41. Programmable interrupt trigger levels for FIFOs 

42. Baud rate generation based upon programmable divisors, operating from a 
flexible functional clock 

43. Includes a built-in IrDA controller 


8.2.3 Signal Description 


dd Serial data output. Since the uart txd is active high, the pin is set to low on 
reset 


luat еа || | Serial data in 


uart ctsn Clear to send Thx 
Active-low modem status signal. This signal is asserted (logic’0’) by ће DCE 
device to inform the UART module that transmission may begin. RTS and 
CTS are commonly used as handshaking signals to moderate the flow of 
data into the receiving UART device. The value of this signal is indicated by 
the UART STSO bit9 after logical inverse. When the input signal CTSN 
changes value, either from 0 to 1 or from 1 to 0, an interrupt will be generated 
to the MCU. If hardware flow control is enabled and the signal CTSN is high, 


the UART immediately stops data transmission on the TXD output pin after it 
completes the current data byte transmission. Reading bit 9 of the UART 
status register checks the condition of uart_cts (inverse). 


иап rtsn Request to send 1 
When active (low), the module is ready to receive data. This assertion might 
mean enabling the transmit circuits of DTE device, or setting up the channel 
direction in half-duplex applications. When hardware flow control is not set, 
programming the UART CTLO bit 6 directly controls the output of RTSN. This 
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ріп is the inverse of ЏАВТ CTLO bit 6. If receive hardware flow control is set 
by writing “1” to UART CTL1 bit 7, RTSN will be controlled by the RX FIFO 
level and Receive Hardware Flow Control threshold. The threshold can be 
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configured by writing UART CTL1[5:0].In this case, RTSN remains high as 
long as the number of data in the RX FIFO is greater than the configured 
threshold value. 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 


Figure 8-3 UART with flow control signal connection application 


UART UART 
Module Device 
TXD TXD 
RXD RXD 


Figure 8-4 UART1/UART2 without flow control signal connection application 


8.2.4 Function Description 


The UART and IRDA baud rate generator is based on the сік uart, the divisor 
coefficient is controlled by register UART_CKDO. IRDA part clock period is the 1/16 of 
the UART part since the required timing of IRDA is 3/16 or 4/16 of bit width. The serial 
data rate can be changed by modify the сік uart or the UART divisor coefficient. 
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UART IRDA 
TX FIFO TX 
UART TXD 
TX — > 
« » > 
САКТ 
КЕ 
4 > 
САКТ о 
САКТ E IRDA 
RX FIFO RX 
IRDA EB 


Figure 8-5 Diagram of UART 


Figure 3 is the architecture diagram of the UART module, as it depicted in the graphic, 
the UART module has seperated RX and TX channel to realize the duplex working 
mode. And the UART module also support to enable the IRDA transceiver mode. 


UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference 
clock for data transmit and recovery. It also has a 128-byte-deep RX FIFO and a 
128-byte-deep TX FIFO to decrease processor interrupt load during the data receiving 
and transmitting. 


FIFO Management 


FIFOs are accessed by reading/writing UART RXD/UART TXD register. The number 
of data іп TX/RX FIFO can be observed by reading ОАНТ STS1 [6:0]//UART_STS1 
[14:8]. Rx Шо full and Tx fifo empty status can be obtained by reading ОАНТ STSO 
[1:0]. ОАВТ CTL2 register controls the FIFO trigger level, which enables the DMA 
request and interrupt generation. 


TX FIFO size is 128 bytes. It uses a FIFO pointer to monitor the number of data in the 
TX FIFO that has not yet been transmitted. The MCU can read the UART STS1 [14:8] 
to access the pointer. The UART also provides a TXF empty interrupt threshold that 
can be configured by writing UART CTL2 [14:8]. 


RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX 
FIFO that have not yet been read by the MCU. The MCU can access the pointer by 
reading the UART STS1 [6:0]. The UART also provides а RX FIFO full interrupt 
threshold that can be configured by writing to UART CTL2 [6:0]. In FIFO interrupt 
mode with flow control, the programmer must also ensure that the 

Receive Hardware Flow Control Threshold (ЏАВТ СТІ [6:0]) value is greater 
than or equal to the Receive Int WaterMark (UART СТ [6:0]). Otherwise, FIFO 
operation stalls. 

In FIFO interrupt mode, the processor is informed of the status of the receiver and 
transmitter by an interrupt signal. The rx fifo full interrupt is set when the number of 
RX FIFO data bytes is larger than the RX interrupt watermark value. It is auto cleared 
when the condition disappears. The tx fifo empty interrupt is set when the number of 
TX FIFO data bytes is less than the TX interrupt watermark value. It is auto cleared 
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8.2.4.1.2 


8.2.4.1.3 


V.0.1 


when the condition disappears. Тһе two interrupt sources can be masked by writing “0” 
to UART ЧЕМ register bit 0 and bit 1.The interrupt signal instructs the local hosts to 
write data to TX FIFO or read data from RX FIFO. 


Note that in the cases of the UART flow control being enabled along with the interrupt 
capabilities, the user must ensure that the UART flow control FIFO threshold is greater 
than or equal to the receive FIFO watermark. 


The TX and RX FIFO may be accessed by DMA. Writing to control register 

UART CTL1 bit 15 will enable ОМА mode. In receive mode, а DMA request is 
generated as soon as the receive FIFO reached its threshold level defined in 

UART CTL2 [6:0]. This request is deserted when the number of bytes is less than the 
threshold level. In transmit mode, a DMA request is automatically asserted when the 
transmit FIFO is almost empty. 


In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is larger 
than the RX interrupt watermark value), it will send the receive request to DMA 
controller, and when TX FIFO is almost empty, it will send the transmit request to DMA 
controller. 


Flow Control 


The UART module support hardware and software flow control. The hardware flow 
control should use rtsn/ctsn signal to indicate the flow status. The software flow 
control use command which integrated in data stream in the txd/rxd signal to indicate 
the flow control status. The hardware flow control control has two mode, 1) auto flow 
control, 2) software configured hardware flow control. When the UART. SFCTL 
register bit1 is set to 1, the software flow control enabled, or if the UART SFCTL[1] is 
0 and if the ЏАВТ CTL1[8:7] is setto 2911 the auto hardware flow is enabled, or if 
the UART. CTL[8:7] is 2%00, the rtsn is set by software, and the receive flow control is 
disabled. 


Hardware Flow Control 


The UART module supports both auto hardware flow control and software 
configured hardware flow control. When UART_CTL1 register bit 7 is set to “0”, 
software will control the signal uart “п by writing ОАКТ CTLO register bit 6; if "1", 
the signal uart rtsn will be controlled by hardware itself, called auto-RTS. 


Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and 
auto-RTS can be enabled/disabled independently by programming ЏАВТ CTL1 [8:7]. 


Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger 
levels used in auto-RTS are stored in the ЏАВТ CTL1 [6:0]. RTS is active if the АХ 
FIFO level is below the HALT trigger level. When the receiver FIFO HALT trigger level 
is reached, uart rtsn is deserted. The sending device (external UART device) may 
send an additional byte after the trigger level is reached because it may not recognize 
the desertion of RTSn until it has begun sending the additional byte. The assertion 
requests the sending device to resume transmission. In this case, uart rtsn is an 
active-low signal. 


With auto-CTS, uart ctsn must be active before the module can transmit data. The 
transmitter circuitry checks uart ctsn before sending the next data byte. When 

uart ctsn is active, the transmitter sends the next byte. The auto-CTS function 
reduces interrupts to the host system. When auto-CTS flow control is enabled, the 
CTS state changes need not trigger host interrupts because the device automatically 
controls its own transmitter. Without auto-CTS, the transmitter sends any data present 
in the transmit FIFO and a receiver overrun error can result. In this case, uart ctsn is 
an active-low signal. 
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Software Flow Control without CTSn and RTSn 


The UART module support software flow control without use CTSn and RTSn signals. 
When the ЏАВТ SFCTL reigster bit[1] is set to 1, the software flow control is 
enabled.The user also can config the UART ФЕСТ! reigster bit[0] to select the mode 
of the software flow contorl function. 


The process of the software flow control is showing as the figure 4.The reciver 
endpoint use the receive fifo index to judge whether to suspend the tranmision. When 
the receive fifo index is larger than the threshold, the receive endpoint will send XOFF 
command by uart tx to the transmit endpoint, then the transmit will be suspend. When 
the receive fifo index is smaller than the threshold , the receive endpoint will send the 
XON command to transmitter to restart the transmission.Vice verse, when transmitting 
data, the uart rx will receive the XOFF and XON command to suspend and restart the 
transmission.So the UART module will realize the control flow without use CTSn and 
RTSn signals, it can reduce the usage of IO resource. 


Since the software flow control will send command to represent the flow control status, 
there will be several data have the same value as the XCMD(XON/XOFF), in order to 
prevent transmission error, the data or the command should be escaped before 
transmitting or after the receiving. So it will use another command ESC to represent 
the data status. 


The UART module support two mode for escaping. The fisrt mode is send XCMD as 
the normal data, and use ESC command and the inverted data to repesent the 
transfer data that has the same value of the XCMD and ESC.The second kind is send 
the data that has the same value of the XCMD as normal uart transmitting, and send 
XCMD with a ESC prefix.The format example are shown as follow: 


Suppose using 0x11 to represent XON, 0x13 to represent XOFF, 0x77 to represent 
BSC, 

When use mode 0 to transimit data 0x11 0x13 0x77, the data should be escape to 
0x77 OxEE 0x77 OxEC 0x77 0x88. When transimit ХОМ, it should be tranismit 0x11. 
When use mode 1 to transimit data 0x11 0x13, the data can be tranimited without 


escape, when transimt XON, the transmit data should be 0x77 0x11, when transimit 
data 0x77, the data should be escaped to 0x77 0x77. 
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Figure 8-6 Software Flow Control Processing Flow 
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Figure 8-7 Software Flow Control Data Stream(Mode0/Mode1) 


Interrupt sources 


The UART also provides a TXF empty interrupt threshold that can be configured by 
Atx fifo empty interrupt will be generated when the 
number of TX FIFO data bytes is less than the TX interrupt watermark value. It is auto 


writing UART CTL2 [14:8]. 


cleared when the condition disappears. 


UART also provides a RX FIFO full interrupt threshold that can be configured by 


writing to UART CTL2 [6:0]. An rx fifo full interrupt will be generated when the 
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number of RX FIFO data bytes is larger than the RX interrupt watermark value. The 
interrupt will be auto cleared when the condition disappears. 


An rx tout interrupt will be generated if the UART has not received data from the input 
line in a period of time. This period depends on the baudrate and the value of CTL1 
[13:9]. If the value ої CTL1 [13:9] is '0' ће interrupt will never be generated. The 
interrupt can be cleared by writing “1” to ЏАВТ ІСІН bit 13. 

When having received data, UART generate parity error/framing error if error condition 
occurs. Also, when having received FIFO overrun, an error interrupt will be generated. 
Writing to corresponding interrupt clear bit will clear these interrupts. 

All interrupt sources in UART module can be disabled and masked by writing to the 
corresponding registers. 

When TX FIFO is empty and TX is idle, setting send break bit forces the TX data 
output to low. 


: Таа | Toata | ; m'n'Tdata : 


V.0.1 


Figure 8-8 UART timing parameter 


IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode 
is selected by writing “1” to UART CTLO [15]. The default value of this bit is “0”. 


IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into 
UART module. The IrDA transmit block changes the UART transmit serial bits to the 
IrDA timing, and then sends to TXD port. On the other side, the receive module 
detects the IrDA timing from the RXD port and changes back to UART bit stream to let 
the UART receive block to finish the data receiving. 


Figure below shows the transmit IrDA timing. The polarity could be changed by UART 
CTLO bit 9, and the pulse of a bit may be 3 or 4 high cycle controlled by the UART 
CTLO bit 13. In the no polarity invert working mode, when sending “1”, the output 
remains “0”. And when sending “0”, output follows the IrDA timing as demonstrated in 
the figure. On the receive data path, the polarity could be change by UART СТО bit 
10. The transmission and receive operation could be controlled by the UART CTLO bit 
11 and bit 12. 
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Figure 8-9 IrDA transmit timing 


8.2.5 Control Registers 


Memory map 


Offset Description 
Address р 
Write data їо this address initiates a 
76000 VART TAD character transmission through TX FIFO 
0x0004 UART_RXD je from this address retrieve data from RX 


XCMD(XON/XOFF) command config register 


Register Descriptions 


8.2.5.1.1 UART TXD 
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Description: Write data to this address initiates a character transmission through TX 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


Reserved UART TXD 


С 
= = ООО ОИ 
Pe С С С С С С С ОС С С ОС ОС О С ОС С 


Неја Мате Туре | Reset Description 
Value 


UART TXD [7:0] WO 870 Write data to this address initiates a character 
transmission through TX FIFO 


8.2.5.1.2 UART RXD 
Description: the entry of RX Data FIFO, read RX fifo from this address 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved UART RXD 


Field Name Type | Reset Description 
Value 
UART RXD [7:0] 8'h0 FIFO operation register 
Reading this register retrieves the next data byte 
from the Rx FIFO. 


8.2.5.1.3 ЏАВТ 5150 
Description: UART status register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ъз ми NM 


Reserved 


ПС Е С КЕ СЕ С 


Неја Мате R/W Reset Description 
Value 

TRANS_OVER [15] во [ттм | Data transfer is really over 

ВХЕ REALFULL [14] тро ВХ НЕО is real full(not 
relates to register 
RXF FULL THLD) 

TIME OUT RAW STS [13] 1710 RAW timeout interrupt , this 
bit is set when receive time 
is out. 

ВХЕ REALEMPTY [12] 1: rxf real empty 
0: rxf not real Т — 


мо [m чо ССС rtsn)Request {о send, if 
cnt rxf« 
RCV HW FLOW THLD, 
RTS-1, else RTS-O. if reset 
= 0. 


ТО (~dsrn)Data set EE 
e 


BRK DTCT RAW STS л (во [| | Raw break detect interrupt 
CTS CHG RAW STS m je је Raw CTS change interrupt 
DSR CHG RAW STS m pem Raw DSR change interrupt 


RXF OVERRUN RAW STS тро Вам ВХ НЕО overrun 
[оо оо 


ЕВАМЕ ERR RAW STS з (во tho Raw frame error | Raw frame error interrupt _ | 
PARITY_ERR_RAW | PARITY ERR RAW 875 | е (во [м Raw parity error interrupt 


TXF EMPTY RAW EUNDEM т Thi Raw TX FIFO empty 
interrupt 
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8.2.5.1.4 UART STS1 
Description: ааа number in the ТХЕ and RXF 


0х000С Register description (0x0000 0000) UART STS1 


| ei [sr | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 Ка | et | 20 | 19 | 16 | 17/16, 


Reserved 


Res Res 
E TXF СМТ ieu ВХЕ СМТ 


| Туре | 


ТХЕ СМТ [14:8] тро Тһе number reserved іп TX 
FIFO. The register will increase 
when writing data to the TX 
FIFO, while decrease when 
reading data from TX FIFO 


[mew qm | — рю р НИ 


АХЕ ONT тро The number reserved іп ВХ 
FIFO. The register will increase 
when writing data to the RX 
FIFO, while decrease when 
reading data from RX FIFO 


8.2.5.1.5 UART IEN 
Description: UART interrupt enable register 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
LINE мин NM 


Reserved 


Type 


Ент MEME ЕЕ 
Peset | ЕШ | | | Пе И СА spe) 
TER ИНЕС А ПСП Р ПБП ER ЕЙ З С 


- Е 


сс ooo 


Field Name Reset Description 
п — 


TIME | | ТМЕ OUT ІМТ ЕМ || INT EN пме оломон ГЛ вм | | Тіте ош | Time out interrupt enable | enable 


ш [ns [ro no 
a н [we — [ne СЕ оС 
[pen снолнГен [m СЛ С СТ 


ВХЕ OVERRUN INT ЕМ Tho RX FIFO overrun interrupt 
ral 


FRAME ERR INT EN ТО Ғгате еггог | Frame error interrupt enable | 
| PARITY ERR INT ЕМ. | ERR INT EN Parity error interrupt enable 


TX FIFO empty interrupt 
enable 


RX FIFO full interrupt enable 


8.2.5.1.6 UART ICLR 
Description: UART interrupt clear register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ъз ме 


Reserved 
Type 


Етте MEME ЕЕ 
Peset | О ВИ С ЕИ И ООВ С А Е СВ ЕИ А СИ 
IER ECCE RES А ВИ e ПРСТ ЕВ ПЕС ЕЕ ВВ 


- Е Е 


ыз а шишенца = 
Reset | о | о | о | о | о | о | о | о|о|о|о|о|о|о| о | о] 
"~ p r epe 
Value 
interrupt 


mza [o [м | 


BRK_DTCT_INT_CLR [7] WO ТО Write “1” Clear break detect 
interrupt 

CTS CHG INT CLR WO Tho Write “1” Clear cts change 
interrupt 

DSR-CHG INT CLR [5] WO О Write "1" Clear дог change 
interrupt 

ВХЕ OVERRUN INT CLR | [4] WO ТО Write “1” Clear rxf overrun 
interrupt 

FRAME ERR INT CLR [3] WO 110 Write “1” Clear frame error 
interrupt 

PARITY ERR INT CLR Write “1” Clear parity error 
interrupt 


СОНЯ 


8.2.5.1.7 ЏАВТ CTRLO 
Description: UART control register 
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Pee [и о |» |» [и |» |» [ж [ж [= [и [по | пе [пе [зт [№ 
ъз мин 


Reserved 
Type 


Res n. IR n IR DTR ШЕ STOP. вт. ЯРА 
we n RX- І Е -RE BYTE_LEN 
1. d vi RIT 
EN 
| Type | 


ә... 
төлее m Тиз С С 


MODE SEL [15] то i : UART 
У 


сти гол |ә КН 


ІН WCTL з тро set ' mn— , increase pulse width for 
one clock. 


«АУ m — m a 


LL AM BRK EN тро When TX ҒІҒО is empty and TX 
is idle, setting this bit forces the 
TX data output low. 
Need to be cleared by MCU. 
RTS REG When ОАВТ SFCTL[1] is 0 and 
ОАНТ CTL1[7] is 0, the rtsn 
signal is controlled by 
RTS REG bit 
0: rtsn is high 
1: rtsn is low 


STOP BIT NUM | [5:4] R/W 213 0: unused, 1: 1stop bit, 2: 1.5 
stop bits, 3: 2 stop bits. 


BYTE LEN [3:2] RAN 2'h3 data byte length. 
0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 8 
bits. 
PARITY EN [1] RAN тро 0: parity disabled 
1: parity enabled 
ODD PARITY R/W 1'h0 0: even parity 
1: odd parity 
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8.2.5.1.8 UART CTRL1 
Description: UART control register 


Lm [sro |з [2e [or [25 [25 [и Га Га Га [9 | s [ e | v еу 
не рн ОО 


Reserved 


DMA RX_TOUT_THLD RCV HW FLOW THLD 
-EN АЕК 


| Туре | 


Неја Мате R/W Reset | Description 
Value 


ОМА EN “1” enable DMA access UART FIFOs 


LOOP_BACK Self test mode, TX input to RX 


RX TOUT. THLD [13:9] Receive timeout threshold 
Receive time cycle num = RX TOUT THLD 
* ЏАВТ СКО * 8 

TX HW. FLOW. EN "E 

RCV. HW. FLOW. EN 


Transmit Hardware Flow Control Enable 
“1” enable transmit hardware flow control 
"0" disable 


| 

R/W | Receive Hardware Flow Control Enable 
"1" enable receive hardware flow control 
“0” disable 


ВСУ HW FLOW THLD Receive Hardware Flow Control Threshold 


When RCV HW FLOW ЕМ is enabled, if 
the number of unread bytes in the RX FIFO is 
greater than the receive hardware flow 
control threshold value, the RTSN is set to 
high to stop the remote TX. 


8.2.5.1.9 UART CTRL2 
Description: UART TX FIFO empty and RX FIFO full watermark register 
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Em [и [о |» |» [и |» |» |» s e «o | e e| [№ 


Reserved 


кеге [ek С С С 
[mew [т fo — [m (ро 
fxr ruta ІСІ [rw [sre акно заана 


8.2.5.1.10 UART CKDO 
Description: This register is used to configure baud rate 


Lm [s | з [2 [27 [29 [2 [и [ 8 [2 Га [ 9 | s [зв [ v [в 
СУ З 


Reserved 
Eme | 
Peset ШИШИ И Ts Ts qos ПИ ро ре ред e es] 
НЕСІН ЕЕ С ЕСЕ ЗВ Е ЕЕ НЕ EC ПРЕС 


UART CKDO 


L3 
ве | рг 


UART CKDO | [15:0] 16'h54A Clock divisor bit 0 to 15 


8.2.5.1.11 UART. STS2 
Description: UART interrupt mask status 
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ЕСИЕЛЕЛЕЛЕЕРДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
ъз ми 


Reserved 


Type 


Етте eee eee 
Peset | Е ВИ ПС В О И ООВ С АЕ СВ О ЕИ о СИ 
IER ECCE EE А ом ОВ ВЕ РОЗ ЕВ a ИЕШЕ УЯ 


-E B 


| Type | 


Field Name R/W Reset Description 
Value 
TIME OUT MASK STS [13] звідти Time out interrupt mask 
RC NEN 


meme Џен јо С 


BRK DTCT MASK STS ТО €— detect interrupt mask 
status 

CTS СНО MASK STS T'ho CTS change interrupt mask 
status 

DSR_CHG_MASK_STS [5] ТО DSR change interrupt mask 
status 

RXF OVERRUN MASK STS | [4] 110 АХ НЕО overrun interrupt 
mask status 

FRAME ERR MASK STS [3] тро Frame error interrupt mask 
status 

PARITY ERR MASK STS [2] тро Рату error interrupt mask 
status 

TXF EMPTY MASK STS [1] тро TX НЕО empty interrupt 
enable 

ВХЕ FULL MASK STS корк |e АХ FIFO ІШІ interrupt mask 
status 


8.2.5.1.12 UART  DSPWAIT 
Description: UART control register 
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Em [и о |» |» [и |» |» [ж [ж [= [и 2| e e| v - 


Reserved 


TX DMA MOD SEL | [5] R/W ТО 0: tx ата req keep 1 until 
receiving the rx dma ack 
1:tx ата геа is “1” when 
ІХ full is *1",else “0” 
RX DMA MOD SEL | [4] R/W 1710 0: rx ата req keep 1 until 
receiving the rx dma ack 
1: rx ата req is “1” when 
rx full is *1",else “0” 


UART.DSPWAIT _ | [3:0] This register is used for DSP 
control 


8.2.5.1.13 UART SFCTL 


Desciption : UART software flow control function configuration register 


Cm [s T9] o [5 [s] [8] 2 [4 [e| S [в [v [в 
C 


Reserved 


SW_FCTL_EN [1] R/W Tho “0” : Disable software flow 
control 
“1” : Enable software flow 
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SW ЕСТІ MODE “0” software flow control mode 
0 
"1" software flow control mode 
4 
8.2.5.1.14 UART XCMD 


Desciption : UART XCMD command configuration register 


Lm [seo |з |в [2 [25 [25 [7 [5 [ 2 Га [9 | е [ v [ | 


Reserved 


UART. XON a 5:8] 8'h11 The XON command 
configuration value 

UART XOFF [7:0] 8'h13 The XOFF command 
configuration value 


8.2.5.1.15 UART ESCAPE 


Desciption : UART ESCAPE command configuration register 


ан з о | Г а е з а а Га Га Го о Гое 


Reserved 
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UART ESCAPE [7:0] R/W 8'h13 The ESCAPE command 
configuration value 


8.2.6 Application Notes 


Including RAM input and output formats, special requirement, software control flow, 
description, etc. 


Working in UART mode with hardware flow control (full duplex) 
1. The initiator writes to the setup register (global register) 


2. Тһе initiator writes the UART_CTLO register bit 15 to "0" to enable UART 
mode. 


3. Тһе initiator configures ЏАВТ CKDO registers to generate the suitable 
baud rate. For example, if сік цап is 26 MHz, UART_CKD0 is set to (хет, 
then the UART baud rate is 115 К. 


4. Тһе initiator configures UART_CTLO to generate the suitable data format, 
such as parity enable and parity style, byte length, and stop bit number 


5. Set UART_CTLO register bit 7 to “1” to enable receive hardware flow control 
6. Theinitiator configures UART_CTL1 register bit [5:0] to suitable value 


7. Зе UART_CTLO register bit 8 to “1” to enable transmit hardware flow 
control 


8. The initiator configures UART_CTL2 to generate receive watermark and 
transmit watermark 


9. The initiator writes UART_CTL1 register to configure receive timeout value 
10. Enable related interrupts by writing UART_STS2 register 
11. Writing data to VART_TXD 


Once the TX FIFO is not empty: 
12. data т TX FIFO will appear on TX line in sequence 


13. If data number in the TX FIFO is less than the data empty threshold value, a 
txf_empty interrupt will be generated. After receiving this interrupt, MCU 
should clear the interrupt and write more data into the TX FIFO 

14. If data number in the RX FIFO is more than the data full threshold value. An 
rxf full interrupt will be generated. After receiving this interrupt, MCU should 
clear the interrupt and read data from RX FIFO 


15. If receiving ВХ TOUT interrupt, read all data in the ВХ FIFO 


When the transmission is completed: 


16. If RX FIFO is not empty, read all data in the RX FIFO when receiving 
RX TOUT interrupt 


17.. Disable all interrupts, disable uart en in global register 


When use the software flow control without ctsn and rtsn signal 


18. The XON/XOFF/ESCAPE register should be configed before the enable of 
software flow control and mode selection 


19. The software flow control enable bit should be configured before starting. a 
software flow control transation 


20. The frame length must be configured as 8 bit, when enable software flow 
control function 
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21. The flow control fifo deep threshold(uart ctl1[6:0]) should be bigger or 
equal than rx Шо full threshold(uart ctl2[6:0]) 


8.3 SPI Interface 


Base Addr Range Addr Map Description 


0x70B0_0000 ~ 0x70BF_FFFF SPI1 
0x70C0_0000 ~ 0x70CF_FFFF SPI2 


8.3.1 Overview 
SPI is a serial synchronous communication interface. SPI block enables the device to 
interface with SPI peripherals (i.e. A/D converters, display drivers, ЕЕРАОМ$ etcs.) It 
consists of a serial shift register with serial data input, serial data output and serial shift 
clock. The shift clock can be selected from either an interval source or an external source. 
Operating the SPI with the internal clock source is called the Master mode of operation. 
Similarly, operating the SPI with an external shift clock is called the Slave mode of 
operation. SPI module support MICROWIRE/PLUS mode, sync mode , 58 mode and 
3-wire mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. 


8.3.2 Features 

Compliant with the SPI standard 

Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 
Serial clock with programmable frequency , polarity 

Wide selection of SPI word lengths ranging from 1 to 32 bits 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
Master / slave 

MSB / LSB 

Transmit only/ receive only / transmit and receive mode 


Only receive mode , the length of words ready to receive form the slave can be 
programmed 


The intervals of two SPI frames can be programmed 


2 DMA requests 

Single interrupt line for multiple interrupt source events 
The polarity and position of the sync can be configured 
As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 

Date rate up to 24Mbps 


\.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 764 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


8.3.3 Signal Description 


Base Band Chip 
spi sck SCLK 
и 
SPI Module spi do Generic 
р — — д-р 
SI Spi Slave 
spi_di SO device 
i csn 
spi cs cs 
spi_cd ср 


Figure 8-10 SPI іп Master Mode(FULL-Duplex) 


Base Band Chip 


spi sck SCLK 
Р —— 
SPI Module ; Сепепс 
spi do SI SPI 
ES Master 
РЕ. < SO device 
spi csn CS 


Figure 8-11 SPI in Slave Mode(FULL-Duplex) 


8.3.4 Function Description 
The SPI master mode supports communication with up to two independent SPI devices. 
SPI initiates a data transfer on the data lines (spi do and spi di) and generate clock (sck) 
and control signals(spi ncsi). 
Write data to this Spi txd register initiates a character transmission through TX FIFO, the 
pointer txf wr address will increase. All data ready to send must be written into the TX 
FIFO first, thenoccurs in transmit line. 
Data sampled from receive line is placed in RX FIFO first. When the data number in the 
RX FIFO is more than the receive data full threshold value, an rxf full interrupt is 
generated. MCU will read data from RX FIFO as soon as receiving the interrupt. 
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> MCLK 


generator 


' 


Y 
"T: 4 SPI control i SPI SCK Pee 
register generator 4-7 55СКІ as slave) 
| | -4————- 5С51 as slave) 
L RXTXFIFO |, „|. SPIRXTX 22 
control control in o 
= SDI 


| 


ВХЛХ даа НЕО 


Figure 8-12 diagram of SPI 


MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor s СОР400 
family microcontrollers. It has three wires, SI (serial input), SO (serial output), and SK 
(serial clock). The input data one the SI is shifted high order first into the chip; the output 
data is shifted out high order first from the Most Significant Bit (MSB) on SO. The SK clock 
is generated internally for the master mode. One burst has 8 data bits. The input data is 
captured on the rising edge of SK. Following is the timing diagram. 


" 2n*Tdata : 


: 2n*Tdata : 


Figure 8-13 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


" 2n'Tdata : " 2n*Tdata ! 
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Figure 8-14 Alternated Phase SK Clock Timing (CPOL=0, СРНА=1) 


: 2n*Tdata ! + 2n*Tdata : 


$1 


Figure 8-15 MICROWIRE/PLUS Timing (CPOLz1, СРНА=0) 


: 2n*Tdata : . 2n*Tdata : 


Figure 8-16 MICROWIRE/PLUS Timing (CPOLz1, СРНА-1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate SCK 
Phase Operation. In the alternate SCK phase operation, data is shifted in on the falling 
edge of the SCK clock and data is shifted out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
spi ctlO control register, enable RX data shift in at SCK rising edge(spi ctlO[0] = 1), and 
enable TX data shift out at ЗСК falling edge(spi ctlO[1] = 0), set transmit data bit number 
to 8. Also program spi ска according to MCLK and SCK clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


М = 8, CSO, CPOL=0, СРНА =0 timing as Figure2, set spi сно = 0x0e22 

М = 8, CS0, CPOL=0, СРНА =1 timing as Figure3, set spi сі = 0x0e21 

М = 8, CSO, CPOL-1, СРНА =0 timing as Figure4, set spi сно = 0x2e22 

М = 8, CSO, CPOL=1, СРНА =1 timing as Figure5, set spi сії = 0x2e21 

CPOL=0 means ЗСК idle phase is low, maps to spi ctlO[13] = 0; 

CPOL=1 means ЗСК idle phase is high, maps to spi ctl0[13]-1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
СРНА maps to сії0 reg[1:0], 

“10” (СРНА=0) means output data at negedge of clk while receiving data at posedge of ск 
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“ОТ (CPHA-1)means output data at posedge of clk while receiving data at negedge of 
сік 


“00” and “11” аге not available in this mode 


Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous 
signal. It generates single bit width pulse on one of the TX/RX bit position. On slave side, it 
tells when to latch the received byte and prepare the next data for transmit. 


If enable sync mode by setting spi сно register bit14, the sync pulse will appear on the last 
bit. If program spi ctl1 register bit 4-0 to М, the sync pulse will locates on top of bit М. The 
SYNC bit can be program output to one of the 4 chip select pins by setting spi ctl1[11:8]. 


: 2n*Tdata : 


ж РЕГ 
SYNC | | Te / \ 


SO 


SI 


Figure 8-17 Alternated Phase SK Clock Timing (CPOL=0, СРНА-1) 


4-wire Serial Interface(s8) 


SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP 
UC1607. Only write operations are supported in this mode. Pin CS is used for chip select 
and bus cycle reset. Pin CD is used to determine the content of the data been transferred. 
On each write cycle, 8 bits of data, MSB first, are transmitted on falling SCK edges. If 
CD=0, the data byte will be decoded as command. If CD-1, this 8-bit will be treated as 
data. Pin CD is examined when SCK is pulled low for the LSB(DO) of each burst. The 
maximum SCK frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE 
except to enable TX data shifting out at SCK rising edge. Also need to set spi ctl1 control 
register bit7, enable s8 mode, and assign the CD signal output from one of the four CS 
pins by programming bit11~8. Please pay attention to not mapping CD to the same CS ріп 
used for LCD chip select. For example using CSO as chip select, using cs1 as CD, we 
should program spi ctlO register bit11~8 “1100” and programming spi ctl1 register bit11-8 
"0010". 


CSI 


CD 


= 
SDO р7 06 D5 D4 рз Y р DI DO XX D7 D6 


SCK 


nxTclk 


|0} 2xnxTclk|«— 


Figure 8-18 4-wire Serial Interface (58) Timing 


(1) SW write 9 bits data to TX FIFO while сиО reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(2) SW Set SPI CD BIT, this bit will be connected to SPI CD pin, will be used to 
transmit to slave 
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V.0.1 


3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO 
works as an in/out pin because data has to be read/write through the same pin. SCK is the 
serial clock, output data from SDO change at clock falling edge, input data is sampled at 
falling edge. See Figure 8. There is also an alternate SCK phase operation, data output at 
clock rising edge and input data is sampled at rising edge. See Figure 12. One burst has 
16 bits. 7 address bits sent first. Bit8 is command bit. “1” means writing 8 bits data to the 
slave. "0" means reading 8 bits data from the slave, the read data address in slave is the 7 
bits address sent in the same burst. 


Data Write Timing 1 


1 2 3 4 5 6 7 8 9 10 11121314 15 16 


SCK ГІТПІТІТЖРІТІГІГІТІГІ... ШЕН 
ој КИ 
си terse es ївнені Їснені 
= tsc 
801 X ^e X ALS X AMI Х AG] X ла Х AU X А УМ Дом X 08 у * ( оп Хо у 
INDEX DATA | ———— 
Data Read Timing 1 
cs \ 
1 2 3 4 5 6 T 8 9 10 11121314 15 16 
SCK PLILILILILILI LU CT 1... ШЕ 
%-5---5 x, 
{си 1с15н1 t нені енені 
SH 5 
= tsc 
SDI X лы X АБ Х ма У AG] X ла X Ап X All Ун XX ом X oe y * (от X om X 
INDEX DATA Бо 
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Figure 8-19 3-wire Serial InterfaceTiming 1 


Data Write Timing 2 


1 2 3 4 5 6 7 8 9 10 11121314 15 16 


вк (ІТІППППІПІПІЛІГІРІГІІГІ. 


х=_=ж——› K—X———3 
ма? иена 


t t 
toy tst SHCH2 'cHSH2 


tsc 


SDI X А] Х A5] bi АА] Х A[3] X Ар] Х Alt] ^ АЈ] b м А Dr] X обі ј : | ог X DIO) Х 


INDEX DATA -— 


Data Read Timing 2 


1 2 3 4 5 6 T 8 9 10 11121314 15 16 


Е БР ЦД RES ПРО ЕЕ SE A E ГЕ] 


СТЕ сөн? 


1 t 
toy tst SHCH2 'CHSH2 


tsc 


SDI Х лы ХАБ X ла X ASI X ма X An] X Ao Y в M X pz X pg |" jou X po X 
3 


INDEX ж РАТА 


Figure 8-20 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to 0x0e43 „means 16bits sent 
in one burst, TX at clock falling edge, RX sample at clock falling edge, CS maps to с50. 
Set spi сії to 0х3028  , means to enable 3-wire mode, command bit is bit8. Set 

spi ctl2 to 0x07 ,іһе read data starts from bit7. Then put 16 bits data into TX FIFO, 
and receive 8 bit data from RX FIFO. 


If set spi ctl1 bit6 to 41”, signal CS will change to low before half cycle of the first edge of 
ЗСК, and go high after half cycle of the last edge ої SCK . 


To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to “1”, other setting 
are same as timing 1. 


New feature: 
When set spi mode-1 /2 , са bit will be send out with data together ,and be put to bit 8 
position. 
spi cd mode & 
tx ров|-- tx en 


TX FIFO Shift register 


spi cd bit 


Support cd bit be transmitted with data together. Set SPI CD BIT, put it to bit 8 position 
when transmit out from tx shift register. 
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When set spi mode = 1/3 , spi d oe is controlled by is rx only bit, when set is rx only 
bit, spi d oe is 0, and spi d ie is 1. 


Logic description: 


CS 


SCK 


s3w md 


s3w га біп 


“(гх data num!-0 


Dummy control 


SPI controller supports write and read configurable dummy clocks. 
For TX mode, 


dummy clock number is controlled ру SPI TX DUMY LEN, which set 
dummy clock number when write LCD. 


SDO/SD 


| // | 


DC. 


х 


7 | ов | 25 | па | оз 


02 


D1 


DO 


о 
О 
х 


07 


Dummy clock 


For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set 
dummy clock number when read LCD. 


TX RX 
CS 
=~ PAE АВ ТА | // 
SDO DCX | D7 | D6 | D5 | D4 | D3 D2 DI DO 
Dummy clock 
SDI p; | ре | 
8.3.5 Control Registers 
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Memory map 

eset ме о Description(detail of abbreviation of this 

Address control register) 
эш ию Write data to this address initiates а 

0x0000 SPI TXD character transmission through tx FIFO 

Read this address retrieve data from rx fifo 

Ее" 
(tx dummy. cnt[5:0], 6'd0,tx data cnt[19:16]) 


(rx dummy. cnt[5:0], 
0x0074 — |SPI STS9 6'd0,rx data cnt[19:16]) 
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Register Descriptions 


8.3.5.1.1 SPI TXD 
Description: Transmit word or Receive word 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
мапе =» 


SPI TXD 


Field Name Type | Reset Description 
Value 
SPI TXD [31:0] R/W 32710 Write data to this address initiates а character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


8.3.5.1.2 SPI CLKD 
Description: Clock divisor bit 0 to 15 


Clock divisor (Reset 0х0000 0003) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | їв 
[Мае нә 000004 


Reserved 
| Тур» | | | |  — 
 ENENESENKESSENENENENESERERESENEN 
cew тв а ма ЕС С ПЕ ЕЕС ВС ЕС a E 


SPI CLKD 


| Name | 
SPI CLKD 
[Reset | о | 


Field Name Type | Reset Description 
Value 


SPI_CLKD [15:0] R/W 16'h3 Specify the clock ratio between spi sck and clk spi. 
Ісік spi runs at 48 MHz, and 15 sck runs at 12МН2, 
15 CLKD should be 1, 
spi sck = clk_spi/2(n+1). 
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Note: 


When work in the slave mode, the frequency of spi sck depends on the IIS master, so the 
register SPI CLKD is not used . 


8.3.5.1.3 SPI CTLO 


0x0008 


| Type | 


Description: This register is used to configuration of the SPI interface 


Configure register (Reset 0x0000 0Ғ02) SPI CTLO 


joxooos | 
Lr pes pee eem rear ПЕ ВЕБ eee ees e pepe ЕБ 


Reserved 


Ст, 5УМ | 5СК Ве5 NG | мо 
C | E E Bie SPI CSN PRE CHNL LEN TX RX 


КЕЛЕЛЕ  EREREREHERERRRERERERERER 
кете [ek [mw — [Resetvatue [мони — | 


SYNC POL [15] R/W тво Sync polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


емо Ја 
soceey [rs 
[ewe СЕ fo [fw | | 


SPI СОМ РВЕ :8] ШЕ! 
In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the Most 
Significant Bit (MSB) on SO. 
When this bit is set, the data will 
be shift out or in from the LSB 

ғ l а! 


ма TX 


ма_РХ 


\.0.1 


4 bit chip select. There аге 
totally 4 chip selects for SPI 


"1110": csO is valid 
“1101”: cs1 is valid 


Transmit data bit number. 
“0”: 32 bits per word 
"11 bits per word 


“31”: 31 bits per word 


“1” enable TX data shift out at 
clock neg-edge 


но [m enable RX data shift in at 
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Е м | 


8.3.5.1.4 SPI СТЦ 
Description: This register is used to configuration о the SPI interface 


Cm [но |» Га |» [5 | а |» [а [и | [т [в [т [№ 
LINE NNNM 


Reserved 


S3W POS 


mss [n — [m | ро — ——] 


RTX MD [13:12] R/W 2'h3 "00" : idle mode 
"01" : receive mode 
“10” : transmit mode 
"11" : transmit and receive 


SYN-CSN SEL | [11:8] S8 CD ue signal maps to 
csn number 
"0x0001" selects csnO as cd 
signal 
"0x0010" selects csn1 as cd 
signal 


CS H MD "mo по КЕТИ -wire Melody timing 1, соп high 
mode enable 


S3W POS = R/W 510 3-wire mode, м/г control 
i position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


8.3.5.1.5 SPI CTL2 
Description: This register is used to configuration of the SPI interface 
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ЕСЕЕШЕЛЕЛЕСЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
LIMEN -- 


Reserved 
Type 


OMA OMA ом ОМА | 5 5 
Еее 5 


| Туре | 


map fo ЕС БЕНЕН ООО 


TX ОМА SEL R/W тро 0: tx ата req keep 1 until 
receiving the tx dma ack 
1: rx dma req is *1" when 
tx empty is "1",else “0” 
RX DMA SEL R/W тро 0: rx ата req keep 1 until 
receiving the rx ата аск 
1: rx ата req is “1” when 
rx full is “1”,else “0” 
вх ому но | [7] R/W ThO “0”: working on only receive 
А B mode, when rxf realfull is high, 
SPI will be held until rxf_realfull 
is low 
“4”: no holding 


IS SLVD [5] R/W но “0”: master 
“4”: slave, only support 
microplus mode 
S3W RD STHT | [4:0] R/W 5һ0 Read data start bit ,used for 
3-wire mode 


8.3.5.1.6 SPI CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 
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ва Гэ Гэ |а а а а а а а Га а Га ә Га Гас 


Reserved 


RXF EMPTY THLD сани 8] 5h10 Receive FIFO data empty 
threshold. Relative with 
rx fifo empty interrupt 


ене fra [о [s | 

RXF FULL THLD = R/W 5h10 Receive FIFO data full 
threshold. Relative with 
rx_fifo_full interrupt 


8.3.5.1.7 SPI_CTL4 
Description: This register is used to configuration of the SPLinterface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕІ 
эе = шш 


Reserved 


ШЕ 


Туре 


ВХ ONLY DO [15] R/W "Бо working in only receive mode, 
i 7 “0”: SPI send all 0 to slave 
“1° : SPI send all 1 to slave 
IS FST [14] RAW 1’hO “0” : normal mode 
"1" : fast mode 
Only used for slave mode 
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PHS DLY [13:12] R/W 2'h0 Phase delay. Relate to fast 
@ тоде. 

When in normal mode, this bit 
is not used . Only used for 
slave mode 

SYNC. CLKMASK [11] R/W тро “1” Mask out the first clock 
pulse in SPI mode 

SYNC HALF [10] R/W тро Sync half, sync width is half 
spi sck cycle 


IS RX ONLY R/W "Бо "Я" :гесвіуе data only. 
кылы The bit should be written at 
last. 
Only used for master mode 
BLOCK NUM RAN 9'hO Number of data words ready 
to receive in "receive only" 
mode. Only used for master 
mode. 


8.3.5.1.8 SPI CTL5 
Description: This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛІЕСЕЕЛЕЕГІ 
C 


Reserved 


Type 


ee НЕ ЕЙ 
Peset ES E 
CAME С С Б ОВС ПЕ ВЕ Е 
мм мыр 


ITVL NUM 


Type RW 


ITVL NUM [15:0] RAN 1610 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (п*4+3) clock 
cycle. 

For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


8.3.5.1.9 SPI INT EN 
Description: SPI interrupt enable register 
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Cm [и [о |» |» [o |» [se] [= [т [ж | e| e| | пе. 
LIMEN RC NM 


Reserved 


Type 


2 


го _ Шри 0O- 


Неја Мате Везе! Description 
Value 


| ВХ END МТ ЕМ | ЕМО ІМТ ЕМ вм | tho јо | | Rx end interrupt enable | end | Вх end interrupt enable | 


TX END INT. EN nes [8 ш n — Tx end interrupt enable 
ТХЕ ЕМРТУ INT. EN мере“ txf- empty interrupt enable 


RXF | |RXF FULL INT EN — | INT EN ам [ао } Rxf | Rxf_full interrupt enable | | | Rxf_full interrupt enable | | 


TIME | Сааса INT EN mop Slave mode timeout interrupt 
enable 

RX_OVF_INT_EN Rx_overrun_reg interrupt 
oo 


MÀ 
ТХЕ_ | ТХЕ FULL INT ЕМ | ІМТ ЕМ CEN ан ЕГЕН ЕЕ | Tx_fifo_full interrupt enable | ЕШ | Tx_fifo_full interrupt enable | enable 


тен | EMPTY_INT_EN т тро Rx Шо empty interrupt 
коер б ' 


| Reseved = 


8.3.5.1.10 SPI INT CLR 
Description: SPI interrupt clear register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
LIMEN мин 


Reserved 


Type 


а Е 


| Туре | WO 


Field Name R/W Reset Description 

Value 
RX END INT СІН ла јмо Jo | Rx data end interrupt clear 
TX END INT _ | ТХ ЕМО ІМТ сів | m но m. Tx data end interrupt clear 


TIME EO TH INT_CLR тро Write “1” clear slave mode 
timeout interrupt 

RX OVF INT CLR Write "1" clear 
Rx overrun reg interrupt 

ТХЕ EMPTY INT CLR [3] тро Write “1” clear Tx Шо empty 
interrupt 

TXF FULL INT CLR [2] WO 1'hO Write “1” clear Tx Мо full 
interrupt 

RXF EMPTY INT CLR [1] WO 1'hO Write "1" clear 
Rx fifo empty interrupt 

RXF FULL INT CLR WO 1'hO Write “1” clear Rx fifo full 
interrupt 


8.3.5.1.11 SPI INT RAW 
Description: SPl interrupt raw status 
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Св [и ||» |» |» |» а [а | [и [ж | пе [пе [т [№ 
ССЗ мин 


Reserved 


Type Reserved 


"EM 


| туре | -- PA PA PM PERI М 
| нег === | :| | ote tots iodide | 


Неја Мате R/W Reset Description 
Value 


RX END IRQ ТО Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX DATA LEN data from 


TX END IRQ Raw tx data end 


interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_RAW_STS Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 1'hO Raw slave mode time out 
interrupt 

RX OVF RAW STS [4] тро Raw Rx overrun reg 
interrupt 


TX FIFO EMPTY W l3 {во је. Тхі empty. w(for debug) 
ТХЕ FULL. RAW. STS lg {во јато Raw Тх бо full interrupt 
ВХЕ ЕМРТУ RAW. STS ІШ {во [м о 0 Raw rx. fifo empty interrupt 
RX FIFO FULL R пй {во [ао Гра ки ог debug) 
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8.3.5.112 SPI INT MASK STS 
Description: 115 interrupt raw status 


| Bi | зт | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 
| Name | Reserved 


Type Reserved 


ЕВЕ 2. 

Бен ДС ПАС ПСИ И И И ЕНЕ ИЕ ЕЕ ИЕ И И ЕЕ И И 

| e | 15 |ча А 12 | di | | о | в [Ny | e | s | 4 |з | 2 ЕН ЕУ 
TX 


RX 
Reserved 


TS 
| по | во | во | по | по | ro | во | по | по | по | 
Rest о | о |о |о | о | о|о|о |о|о|о|о|о | о|о| о 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 

RX DATA LEN data from 


TX END IRQ MASK STS | Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX DATA LEN data. 


ТХЕ EMPTY MASK STS [7] 1'h1 Txf empty interrupt mask 
status. 
RXF FULL MASK STS 1'hO Rxf full interrupt mask 
status. 
TIME. OUT. MASK 575 
1'hO Rx overrun reg interrupt 
mask status 


RX OVF MASK STS 


Rx fifo empty interrupt 
mask status 


h1 
C ЕЕ 


o 


ВХЕ EMPTY MASK STS 


4 


8.3.5.1.13 SPI STS1 
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Description: SPI RX FIFO write address and read address 


Pee [э [з [э [ж [т а [5 [ Га [ж [=] [зә [зв [з е 
эте == 


Reserved 


Гейне [et [RW јание [Desin | 
[exe waon [nz — mo — — [sm  —mxrrowiesies | 
[ewe [us fo — — — | — _ 
[mean [ий — no sm  — Јава | 


8.3.5.1.14 SPI STS2 
Description: SPI status register 


Lm [s [o [9 [9 [2 [25 а |» Гаа [ o | s [зв [ v [в 
ата | О 


Reserved 


КЕШ 
вени | ГА | С С 11] 
Гейне [ж [aw [Reservas быт | 


scs [hg |[ю Јоана 
SPI SCK [11] но [ао | Spi_sck(for debug) 


| [RO | 
BUSY тро “1” transmit process 
"0" idle state 
5 [RO | 


ТХЕ REAL FULL тво TX FIFO is real full. (пої relates 
to TX full threshold) 
RXF REAL EMPTY RX FIFO has no data 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 783 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM | SC7731C Device Specification 


RXF REAL FULL [4] тро ВХ НЕО is real full. (not 
relates to TX full threshold) 

ТХЕ EMPTY [3] тһ This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

TXF FULL [2] тро This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


RXF EMPTY [1] тһ This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 


RXF FULL This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


8.3.5.1.15 SPI DSPWAIT 
Description: This register is used for DSP control 


Lm а [s [2e [2 [2 [25 а а Гаа [9 | s [в [з [в 
ът == 


Reserved 


Reserved 15 DSPWAIT 


R/W 


„= рм 
вене | а и а а 5] 
Гейне [et [mw [Reset Vale [бони | 


SPI DSPWAIT | [3:0] This register is used for DSP 
control 


8.3.5.1.16 SPI 5153 
Description: This register is used to observe the status 
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Cm [и [| [= [a |» [5 | а |» [а ^| e| e| v[ 


Reserved 


RX CNT 9'hO working in only receive mode 
as master 


8.3.5.1.17 SPI CTL6 
Description: This register is used to configuration of the SPI interface 


Lm [и [о [s [9 [2 [2 [25 |» |» Га Га [o | [| e [ е 
LINGE ы 


Reserved 


өте | mem | темно __| вани | тените — 
ef e | m pec. мо 
веза | о | Tl С С С С Е 1 e 


ТХЕ ЕМРТҮ THLD ш.- 8] 57110 TX FIFO data empty threshold. 
Relative with rx fifo empty 
interrupt 


[mew [т [mo w 


TXF FULL THLD a R/W 5'h10 TX FIFO data full threshold. 
Relative with rx fifo full 
interrupt 


8.3.5.1.18 SPI 5154 
Description: SPI status register 
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ЕСЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


тече [и mw — [Reset Vale [овер | 
(xe waoon [nz [RO fero [ПКЕ | 
кее [us [о fe — | 
[mma [s — |o sw mores | 


8.3.5.1.19 SPI FIFO RST 
Description: Used to reset TX/RX FIFO 


Cm [sp]? [2 [2 |в [s | за | [= [и [по | [18 | v [ 
LINE RN NN 


Reserved 
Type 


SPI ЕРО _ MN 1hO : reset all FIFOs. FIFO 
a will changed to 0 


8.3.5.1.20 SPI CTL7 
Description: This register is used to configuration of the SPI interface 
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ЕСЕЕЛЕЛЕЛЕЕЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
LIMEN мин 


Reserved 


_ C сөн 
Reserved нр SPI MODE CSN | SEL 
a 


| Type | 


Em m Си ни 


SPI ВХ НОО EN 1: enable ahb2apb bridge read 
hold when rx fifo empty 
0: disable ahb2apb bridge read 
hold 


SPI TX HLD EN | [7] RAN 1 1: enable ahb2apb bridge write 
hold when tx fifo full 


0: disable ahb2apb bridge write 
hold 


ТХ СМО SET | 1: select fmark as the ата 
request 
0: select software dma request 
{ Used for master only 


0: SPI MODE disable 


1: 3 wire 9 bit, cd bit, SDI/SDO 
share one IO 


2: 3 wire 9 bit, cd bit, SDI, SDO 


3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 


4: 4 wire 8 bit, cd pin, SDI, SDO 


CSN select control: 
0: CSN 0 
1: CSN 1 
2: CSN 2 
3: CSN З 


CSN IE СТІ R/W тро CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


8.3.5.1.21 SPI STS5 
Description: Used to observe csn error 
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Em [и Гэ |» Га [a |» [5 | а |» [ ^ | e| e| [пе 


Reserved 


CT IN ERR 20—62 то 1: indicates соп occurring а 
exception 


8.3.5.1.22 SPI CTL8 
Description: This register is used to configuration of the SPI interface 


Pex [sro [2 [29 [2 [2 [25 [2 [2 Га Га Гао | s [в [ v [в 
ме нн 


Reserved 


SPI TX РИМУ LEN SPI TX DATA LEN H 


R/W 


Field Name R/W Reset Description 
Value 


SPI CD BIT [15] тро Spi tx са bit: 
0: indicates command 
1: indicates data 


шш Г ——— 
ЗРІ TX DUMY LEN | [9:4] Spi tx dummy clock length 


SPI TX DATA LEN H | [3:0] RAN 4'hO Indicates tx data length from 
tx fifo, High 4 bits of spi tx data 
length 
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8.3.5.1.23 SPI CTL9 
Description: This register is used to configuration of the SPI interface 


ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЕГІ 
Кеј == 


Reserved 


| ви [i5 | м | из | 12 | t | по | о | e Sy | в | з | «| з | 2 | ї | о 


SPI TX DATA LEN | 


ші 
нн 
Ісі 


ЕЕЕ Мате Везе! Description 
Value 
c TX DATA LEN L | [15:0] 1610 Indicates: spi tx data length 
from tx fifo, Low 16bit of tx 
data length 


8.3.5.1.24 SPI CTL10 
Description: This register is used to configuration of the SPI interface 


Lm [s [о [s [2 [2 [29 [2 | m [o [m o [wo | e | e| v е 


Reserved 


Field Name Reset Description 
Value 


зо ро 
SPLRX DUMY ЕМ 94) [RW — fen | c rx dummy clock length 


SPI RX DATA LEN H = R/W 470 Indicates receives data length 
from slave, high 4 bits of spi rx 
data length 


8.3.5.1.25 SPI CTL11 
Description: This register is used to configuration of the SPI interface 
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Em [и ||» [» o [s |s s] [в [т o | e| e| [№ 


Reserved 


| ви | 15 | за | из | 12 | t | по 9 | 8 |7 | є | 5 «| з | 2 | ї | о 


SPI RX DATA LEN | 


" 
неш 


ЕС Мате Reset Description 
Value 
coii RX DATA LEN L | [15:0] 1610 Indicates: spi receives data 
length from slave, Low 16bit of 
rx data length 


8.3.5.1.26 SPI CTL12 
Description: This register is used to configuration of the SPI interface 


Lm [и] о [s [2 [2 [2 [25 [s | Га Га Гао | s [e | v [ 8. 
ът == 


Reserved 


Field Name R/W Reset Description 
Value 


SW TX REQ 1'hO — TX data request, for 
write LCD 

SW RX REQ Software RX data request, for 
read LCD 


8.3.5.1.27 SPI STS6 
Description: Used to observe tx data counter 
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Em [и о |» Га [a |» [5 | а |» [а ^ e| e| e| v [№ 


Reserved 


ce СС ЕСЕ ВВ e ПЕРЕ e 


ТХ БАТА СМТ 


је 
ІКИКИКИКИКИКИКНЕЕЕНЕНЕНЕНЕНЕНЕНЕН 


ТХ БАТА СМТ | [15:0] во јавно Tx data cnt 


8.3.5.1.28 SPI STS7 
Description: Used to observe tx data counter 


Cm [s Tw] [ [v [5 [w |» [в [2] 5 [ж | el | v є, 
C 


Reserved 


TX DATA СМТ | [3:0] во fno [tx data counter 
TX_DUMMY_CNT | [15:10] ВО |50 |Іхаитту counter 


8.3.5.1.29 SPI 5158 
Description: Used to observe rx data counter 
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Em [и [о |» Га а |» [5 | а |» [а ^ e| e| e| v [ 


Reserved 


cea ПА Е ЕЛЕ С ЕС Р Е ВВ ЗЕ БСВ С 


ВХ DATA CNT 


те о 
me Delete ll ере ОС ОС ОСИ ОС ОС ОСЗ С 


АХ DATA СМТ | [15:0] во = тет Rx data cnt 


8.3.5.1.30 SPI STS9 
Description: Used to observe rx data counter 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
C 


Reserved 


8.3.6 Application Notes 
Programming Model 


8.3.6.1.1 MICRO/PLUS mode program examples 


1. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, С50 is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, Program control register: 


Spi clkd = 0x0001; 
Spi сії) = 0x0e02; 
Spi ctl = 0x3000; 
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Spi_ctl2 = 0x0; 
Spi ctl3 2 0x1010; 
Spi сії4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi ctl& = 0x1010 


2. 16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive 0x1f words from slave, CS1 is valid, ВХ at falling edge, TX at rising edge, 
SCK idle phase being low,Program control register: 


Spi clkd = 0x0003; 
Spi сії) = 0х0841; 
Spi ctl = 0x1000; 
Spi_ctl2 = 0x0; 
Spi сїз = 0x1010; 
Spi сі4 = 0x021f; 
Spi ctlb = 0х0; 
Spi ctl = 0x1010 


3. 8 bits per-channel, master, MCLK 48M, ЗСК 24M, CS2 is valid, RX at falling edge, 
TX at rising edge, SCK idle phase being high, LSB, ата еп, Program control register: 


Spi. ска = 0x0000; 

Spi сії) = 0x26b2; 

Spi сїї = 0x3000; 

Spi сіїд = 0x40; //bit[6], enable dma 
Spi ctl3 2 0x1010; 

Spi сї4 = 0x0000; 

Spi_ctl5 = 0x0; 

Spi сіїб = 0x1010 


4. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CSO is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi clkd = 0x0001; 
Spi сії) = 0x0e02; 
Spi с! -0х2000; //transmit only 


Spi_ctl2 = 0x0; 
Spi ctl3 = 0x1010; 
Spi сії4 = 0x0; 
Spi сї5 = 0x0; 


Spi ctl6 -= 0x1010 


5. MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, 
SCK idle phase being low, Program control register : 


Spi ска //по use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi сії = 0х0#02; 
Spi ctl = 0x3000; 
Spi сіїд = 0x20; 

Spi ctl3 = 0x1010; 
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Spi сі4 = 0x0; 
Spi_ctl5 = 0x80; 
Spi сіїб = 0x1010 


MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 


Spi сії) = 0x0e21; 

Spi сїї = 0х2000(ТХ only); / өрі сії! = 0x1000(RX only) 
Spi_ctl2 = 0x20; 

Spi ctl3 2 0x1010; 

Spi сії4 = 0x0; 

Spi_ctl5 = 0x90; 

Зрі сіїб = 0x1010 


8.3.6.1.2 SYNC mode program examples 
Only work in master mode. 
Relative register: spi_ctl0[15:14], spi ctl1[4:0], өрі ctl1[11:8], 


1. 


SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, 
TX at falling edge, CSO is valid , and signal sync maps to cs2, Program control 
register: 

Spi clkd = 0х0001; 
Spi сії) = 0x4a02;//biy[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi сїї = 0x3400;// sync pulse position will locate on top of bitO, sync maps to cs2 


Spi_ctl2 = 0x0; 
Spi ctl3 2 0x1010; 
Spi сії4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi сіїб = 0x1010 


8.3.6.1.3 4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling 
edgerelative register: spi ctl1[7], өрі ctl1[11:8]. 


1. 


S8 mode, 8 bits per-channel, TX at falling edge, С50 is valid and signal CD maps to 
с51, program control register: 


Spi ctlO0 = 0x2c21; 
Spi ctl1: 0x3280; 


8.3.6.1.4 3-WIRE mode program examples 
Only work in master mode. 
Relative register: spi ctlO[15], өрі ctl1[4:0], spi ctl1[5], spi ctl1[6], spi. ctl2[4:0] 


V.0.1 


1. 


timing1(TX АХ at falling edge), 16 bits per-channel, CS0 is valid, read command 
polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 

spi сно = 0x0e43; 

spi ctl1 = 0x3068; 

spi ctl2 = 0x07; 


timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control register: 
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8.3.7 


8.4 


8.4.1 


V.0.1 


spi сно = 0xae43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x07; 


Programming Notes 
1. only receive mode 


as master: setspi сії419)- 1 and set spi ctl1[13:12] = "01" апа program 
spi ctl4[8:0] to М, means enable rx only mode , and ready to receive N words from slave. 


as slave: set spi ctl1[13:12] = “01”, the received number depending on master 
the posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to “0” 
first, then write to "1" to this bit. 


2. fast mode 


used for slave mode. In slave mode, half SCK must have at least 4 system clock 
cycle. 


When СК < 14Х MCLK, recommend to use fast mode. 
8X  : is fst(spi ctl4[14] ) 21, phs_dly([spi_ctl4[13:12]] = 1 
10X : is fst21, phs dly = 2 

12X : is 15121, phs dly = 3 


3. In salve mode, spi ctl5[15:0]* Тек spi should not be such smaller than Tspi sck, so 
as not to make SPI stop transfer. 


4. ОМА enable 
a) DMA should be configured first 
b) Program SPI control register except өрі ctl2[6] 
c) Write spi ctl2[6] at last 


5. When change SPI control register configuration , SW should ensure: 


a) tx fifo is real empty at first 
b) then, rx fifo is real empty 
C) change SPI control register 


New feature 

• Support csn input in slave mode. 

е Add соп ie ctl register to control csn input ie when slave 
е  Addcsn i sel[1:0] register to select соп when slave 


15 and PCM Interface 


Base Addr Range Addr Map Description 
0х7000 0000 ~ 0x70DF_FFFF 150 


Ox70EO 0000 ~ ОХ70ЕЕ ЕЕЕЕ 151 


Overview 


15 is a common digital audio interface specification. Base Band Chip IIS Interface can be 
used to implement a CODEC interface with external digital audio system working as host 
or slave. The IIS interface supports both IIS and PCM data format. The interface can 
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transmit and receive data simultaneously as well as transmit or receive data alternatively 
at a time. This document defines function and configuration of IIS block. 


15 module can be controlled both by ARM or БӘР. 


8.4.2 


8.4.3 


V.0.1 


Features 


44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 


58. 


Compliant with the IIS/PCM standard 

Support IIS, MSB-Justified and DSP data bus interface working on IIS mode 
Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
Serial clock with programmable frequency 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
LRCK polarity can be configured 

Wide selection of IIS data lengths 8,16,32bits 

Master / slave 

MSB / LSB 

Transmit only/ receive only / transmit and receive mode 

2 DMA requests 

Single interrupt line for multiple interrupt source events 

IIS and PCM master mode: support integer clock divider 


IIS master mode: support fraction clock divider — both variable and fixed serial clock 
mode 


PCM master mode: support fraction clock divider — only variable serial clock mode 


Signal Description 


Base Band 
lis sck 
= а 
iis drek Generic 
ПЗ/РСМ 4 USK ПУРСМ 
Module e А Slave 
lis sdi ) 
device 
lis sdo 
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8.4.4 


V.0.1 


Figure 8-21 IIS connection as master 


Base Band 
lis sck 
iis Trek Generic 
IIS/PCM 5-05 | ПУРСМ 
Module .. | master 
lis sdi : 
device 
lis sdo 


Figure 8-22 IIS connection as slave 


Function Description 


IIS interface 


15 module consists of RX/TX controller, ARM АРВ interface control register, clock 
generator and FIFO control. ARM programs IIS register, enable IIS mode, starts 
RX/TX data transfer. Output data is written to TX FIFO and received data is stored in 
RX FIFO. Each FIFO is 32-bit width plus 32-address length. 


MCLK generator generates main clock for IIS block. This clock also output as master 
clock during hand shaking. In slave mode, external clock source can be input, working 
as the IIS main clock. Clock divider value and control signal for MCLK come from 
global control register. 


The IIS SCLK generator divides main clock according to a 16-bit clock divider register, 
which defines half SCLK clock width. It can be programmed from 0 to 32767. 


CLK PLL IIS MCLK generator IIS MCLK 


ARM APB 


Б IIS control register IIS SCLK generator IIS SCLK 
us 


| 


RX/TX FIFO 


Control IIS LRCK 
IIS RX/TX 
controller IIS SDO 
IIS SDI 
RX/TX data FIFO 
(32X32) 
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Figure 8-23 IIS module diagram 


IIS interface has 4 pins, 15 SCK is serial clock output, 15 SDl is serial data input, 
15 SDO is serial data output. 115 LRCK is left/right channel select. The device 
generating 15 LRCK and 15 SCK is the master. 15 LRCK and 15 SCK are output 
pins if working as master. They are input pins if working as slave. 


Serial data is transmitted in two's complement format with the MSB first. Serial data 
can be sent at rising or falling edge of SCK, at receiver, it must be latched at rising 
edge. When system word length is greater than the transmitter word length, the word 
is truncated (least significant data bits are set to 40”) for data transmission. If the 
receiver is sent more bits than its word length, the bits after the LSB are ignored. On 
the other hand, if the receiver is sent fewer bits than its word length, the missing bits 
are set to zero internally. 

Three bus formats are available in this module. Following Figures illustrate the 
relationship between the ЗСК, НСК and serial data I/O for different interface 
protocols. The polarity of LRCK is programmable. The bits per-channel is 
programmable up to 32bit. 


15 mode is where the MSB is available on the 2nd rising edge of SCLK following a 


LRCK transition. 
wT ; 
| C 
SCLK | З Б 
LACK = | БЕКІ RIGHT LEFT 


SD (xx У нев у LSB+1 У LSB X MSB <- 15В 


Figure 8-24 15-сотра је format 


| C 
SCLK | ЗУ 5 
І 
| 


LEFT Dummy RIGHT 


bit 


: 09) оу) 


Figure 8-25 IIS-compatible format with dummy bit 


MSB-justified mode is where the MSB is available on the first rising edge of SCK 
following а LRCK transition. 


i 2n*T i 


| ps S 
өсік ШЫ МЕД 
ІНСК | | LEFT RIGHT LEFT 
SD | MSB | S LSB Y MSB S LSB Y MSB 
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Figure 8-26 MSB-justified format 


2n*T 


“лл nif 


LRCK 


LEFT Dummy RIGHT 


з GIO) OO) 


Figure 8-27 MSB-justified format with dummy bit 


DSP mode is where the left channel MSB is available on either the 1st or 2nd rising 
edge of BCLK following a LRCK transition high. Right channel data immediately 
follows left channel data. 


SCLK Ы | Bl 


Figure 8-28 Synchronized format 


Note: 
T: 1/(system clock frequency) 
n: register programmable integer, n-1 = 1, ...., 32767 


Figure 8-29 PCM interface 


POM interface is a direct voice interface connects to standard CODEC. The 
implementation is compliant with the MP-PCM requirements for voice transfer (8 kHz 
PCM SYNC and 8 or 16 bits data). The four signals of the PCM interface are: 


- РСМ СЕК: РОМ clock 

- PCM SYNC: РСМ 8KHz synchronization signal 

— PCM OUT: РОМ output data 

— POM IN: РОМ input data 

These four pins is able to share IIS interface follow this mapping: 
PCM CLK share with IIS SCK, 

PCM ІМ share with 15 SDI, 

PCM OUT share with 15 SDO, 

PCM SYNC share with 15 LRCK. 


The data can be linear PCM (13-16 bit), в -Law (8 bit) or A-Law (8bit). The interface 
can work as either Master or Slave. 


Programming 15 СТІ 0 register bit 15 to 1 configures the PCM mode. 


Long Frame Sync is the name given to a clocking format that controls the transfer of 
PCM data words or samples. In Long Frame Sync, the rising edge of РСМ SYNC 
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indicates the start of the PCM word. When Base Band Chip is configured as PCM 
Master, generating PCM SYNC and PCM CLK, 8 bits in one frame, then 

PCM SYNC is 7-bit long. When Base Band chip is configured as PCM Slave, 

PCM SYNC may be from one consecutive falling edges of PCM CLK to not big or 
equal than PCM data length (as figure shows, PCM SYNC is 2-7.5 bits) long. 
Programming 15 CTLO register bit8 to zero configures the Long Frame Sync mode. 
РСМ IN is captured on the falling edge of РСМ СІК and PCM OUT transmits on the 
rising edge. РСМ OUT тау be configured to be high impedance on the falling edge of 
PCM CLK in the LSB position or on the rising edge. Тһе control bit is 15 CTL2 
bit10, if high, OE changes to low at falling edge of the last bit. 


PCM SYNC 

ом ак ШЕШ HUUL 
РСМ OUT — 23141567 

РОМ IN ————| 2134567 8 


Figure 8-30 Long frame sync (Shown with 8-bit sample) 


In Short Frame Sync the falling edge of PCM SYNC indicates the start of the PCM 
word. PCM SYNC is always one clock cycle long. 

As with Long Frame Sync, Base Band Chip samples PCM ІМ on the falling edge of 
PCM СІК and transmits РСМ OUT on the rising edge. РСМ OUT тау be 
configured to be high impedance on the falling edge of POM CLK in the LSB position 
or on the rising edge. 


Programming 15 CTLO register bit8 to high configures the Short Frame Sync mode. 


PCM SYNC 


PCM CLK 


PCM OUT ----- 2134567891011 121131415 


PCM IN — 2'3 4'5'6 | т | 8 | 9 | 10] 11) 12 113 | 4| 15 | 16 |J—— ———— 


Figure 8-31 Short frame sync (Shown with 16-bit sample) 


More than one channel connection over the PCM interface is supported using multiple 
slots. Up to three channel connections can be carried over any of the first three slots. 
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Long 
PCM SYNC 
or 
Short 
PCM SYNC 


PCM CLK 


PCM OUT 


РОМ IN 


234656 708 2134506708 


Figure 8-32 Мин -5101 operation with two slots апа 8-bit compounded samples 


Three slots can be configured in one PCM frame; ІІБ CTL2 register bit 2-0 define 
which channel is occupied. Each bit configures one of the three channels. If bitO is 
high, then 51010 is carrying data. If channel 0 and 2 is active, this register is 0x5. 


PCM data format іп TX/RX buffer is different between master and slave mode. If burst 
size is 16 or 8bit, in slave mode, data for slot 0 and slot 1 are packed into one word, 
which locates in lower address; data for slot2 locates in higher address; 51010 and 
51012 fill higher bits (bit31~24). In master mode, only 51010 takes lower address and 
locates on lower bits (bit15~8); 51011, 51012 packed in higher address, and slot2 takes 
lower bits while slot1 in higher bits. Following table shows PCM data format for master 
and slave mode. 


Table 8-1 PCM data format for master mode 
15 СТІ. Bits / Data arrangement 
bit1-0 channel 


8bit Data for channel 0 on bit 15-8, in lower address. 
Data for channel 1 on bit 31-24, Data for channel 2 on bit 15-8, 
on higher address. 


01 16bit Data for channel 0 on bit 15-0, in lower address. 
Data for channel 1 on bit 31-16, Data for channel 2 on bit 15-0, 
on higher address 

1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 


Table 8-2 PCM data format for slave mode 
15 СТІ. Bits / Data arrangement 
bit1-0 channel 


8bit Data for channel 0 on bit 31-24, Data for channel 1 on bit 15-8, 
in lower address. 
Data for channel 2 on bit 31-24, on higher address. 


01 16bit Data for channel 0 on bit 31-16, Data for channel 1 on bit 15-0, 
in lower address. 
Data for channel 2 on bit 31-16, on higher address 

1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 
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8.4.5 Control Registers 


Figure 8-33 Memory map 
Base address: IIS BASE ADDRESS 


Offset ЕЕ 
ад, [Name шош | 


Write data to this address initiates a 
character transmission through TX FIFO 
XD 
коп Пост Read from this address ге теме data from RX 
FIFO 


Register Descriptions 


8.4.5.1.1 15 TXD 


Description: Write data to this address initiates a character transmission through TX 
FIFO; Read from this address retrieve data from RX FIFO. 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
еј вне 


15 TXD 


Ж ИЕЛЕ ЕЛ ЕЛЕ ВС СПР ЕС E s tiae ЕС 


IIS TXD 


5; 
ен Го Ге Ге То 


Неја Мате Type | Reset Description 
Value 
15 TXD [31:0] RAN 32710 Write data to this address initiates а character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


8.4.5.1.2 15 CLKD 
Description: Integer clock divider 


Integer clock divider (Reset 0х0000 0003) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
L3 


Reserved 


ПСП AF] 8 А0 ПС ПЕС ЕС ПЕ ЕС 
ЕЛ кесар ЕЕЕ Ee 


IIS. CLKD 
во [ToT [| 


IIS CLKD 


еј з |» | о | о | • г | о НИ 
escription 


Field Name Type . | Reset D 
Value 


15 CLKD [15:0] R/W 1613 Specify the clock ratio between iis sck апа сік iis. 
ІЗ CLKD = (сік iis / (2 * iis sck)) - 1 
And iis sck = sample гаје * channel number * 
channel length 
For example, if clk iis runs at 76.8MHz, and IIS 
module is configured as 48K sample rate, 2 channel 
and 16-bit channel length, iis sck should be 48K * 2 * 
16 = 1.536MHz, ІІБ CLKD should be (76.8M / (2 * 
1.536M)) - 1 2 24 
Note: When work in the slave mode, the frequency 
of iis sck depends on the IIS master, so the 
register 15 CLKD is not used. 
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8.4.5.1.3 15 CTLO 
Description: IIS control register 


0x0008 Control register (Reset 0x0000 00C1) 15 CTLO 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2400 | 19 16 |17 | 16 | 


Reserved 


A || 
SCK | ISL |155 
РСМ | ОМА v IS S NG | NG. 
"E T M м0 ќа UT ш г ШП 


| Туре | 


И КАКЕН ot Pe 
С ГН СИ СЕ С 


РСМ_ЕВ [15] 1180 : РСМ тоде 
Е : 15 mode 


us m pe ена 
SCK REV SCK inverse enable 


Active level of left / right channel 
“0” : low for left 

“1”: high for left 

Output LRCK or SYNC for IIS 
mode 

"0" : LRCK 

“1”: SYNC 


" : MSB justified in IIS mode 
Long frame in PCM mode 


" 1 iis-compatible format in IIS 
mode 


Short frame in PCM mode 


" : idle mode 

" : receive mode 

" : transmit mode 

" 1 transmit and receive 


Serial bit per channel 
"00" : 8 bits 
"01": 16 bits 
“1х”: 32 bits 
IS SLVD E IIS/PCM work as master 
”: IIS/PCM work as slave 


LSB ': enable transmit data from 
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-= TX -h ” enable TX data shift out at 
clock neg-edge 


NG RX “1” enable RX data shift in at 
clock neg-edge 


8.4.5.1.4 15 CTL1 
Description: 15 configure register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 
Type 


z че М 
ITVL NUM 
STP 


XE Г ее 
L'INNERENENERENENENENENENERZHEREREN 


дн RXIOSTP LN LIN по 4. IO stop enable 
: enalbe 

IS TXIOSTP [14] а IO stop enable 
: enable 


IS FSONT ЕВ | [13] "d counter enable, for debug 
" enable 

IS NUM СМТ | [12] Count clock for one 

“0”: иск cycle 

“1”: өсік cycle 


ITVL NUM [11:0] RAN 12'h0 Used for timeout decision for 
slave mode 
If the slave has not sampled the 
edge of iis sck in the interval 
(n*4+3)*Tclk_iis, slave will stop 
the receive process and send 
timeout interrupt 


8.4.5.1.5 15 CTL2 
Description: IIS control register 
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ЕСИЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
LINE мин NM 


Reserved 


SYNC POS PCM CYC PCM SLOT 


ЕС om EU IU 
LTJENEREREREKREREZERERERERERERERENEN 


ЕШТЕНЕ РО5 [15:11] 5’hO SYNC position when working in 
DSP format: 
0: MSB is available on the 2™ 
rising edge of SCK 
Channel length-1: MSB | is 
available on the 1°" rising 
edge of SCK 


PCM OE EN [10] “1”: Enable data oe change to 
low at falling edge of last bit 

PCM CYC [9:3] Pcm cycle, used for multi slot 
РОМ 


РСМ SLOT [2:0] RAN 3'h1 Pcm slot, used for multi slot 
PCM 
"001": slot 0 is used 
"010": slot 1 is used 
“100”: slot 2 is used 
"011": slot 0 and slot 1 are in 
use 


8.4.5.1.6 15 СТІЗ 
Description: 15 RX FIFO FULL/EMPTY watermark value 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


Гейне [ek mw. [Reset Vane [oescipion | 
кшш [ы fw — ЕТ ро  —] 


8.4.5.1.7 1$ INT. EN 
Description: 15 interrupt enable register 


Lm [sro | 2] 2 [2r [29 [25 [ж | 5 o Га | o | s [e | v [в 


Reserved 


2 
Reserved Б. 
-NT 


a 


Field Name R/W Reset Description 
Value 


TXF_EMPTY_INT_EN Rx_fifo_full interrupt enable 


RXF_FULL_INT_EN RAN ТО Rx Шо empty interrupt 
enable 

TIME OUT INT EN [5] RAN 1710 Slave mode timeout interrupt 
enable 

RX OVF INT EN Rx overrun reg interrupt 
ena 55 


Еи го 
ТХЕ FUL INT EN ig [ам јо | — interrupt enable 
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RXF EMPTY INT EN Rx fifo empty interrupt 
ото — — 


Reseved б: 


8.4.5.1.8 І5 ІМТ СІН 
Description: 15 interrupt clear register 


0x001C Interrupt clear (Reset 0x0000 0000) 15 INT CLR 


| em [sr [30 | 29 | 28 | 27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 | 19 | 16 | 17/16, 


Reserved 


ЕЕЕ BH 


| Type | 


Field Name R/W Reset Description 
Value 
TIME. OUT INT CLR [5] WO Tho Write “1” clear slave mode 
timeout interrupt 
RX_OVF_INT_CLR Write “1” clear 
- - interrupt 


TXF_FULL_INT_CLR mo ho Write “1” clear Tx_fifo_full 
interrupt 

RXF_EMPTY_INT_CLR [1] Write “1” clear 
Rx_fifo_empty interrupt 


| Reseved | | 


8.4.5.1.9 15 INT RAW STS 
Description: 115 interrupt raw status 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
LINE ми NM 


Reserved 


Type Reserved 


- | 


| туре | ааа | | | 
ШІ | EOL 


Raw їхі empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 1710 Raw slave mode time out 
interrupt 

RX OVF RAW STS [4] 1710 Raw Rx overrun reg 
interrupt 


тоокен | [e Цю [м тиер | 
рени ја [no [№ [rew Tourner | 
Гахе ever aw srs [nr — [no — [її [Рамы но emoy merus 
актова [oa no [№ јиште | 


8.4.5.1.10 15 INT MASK STS 
Description: 115 interrupt mask status 
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Cm [и [о |» [» [и |» |» |» s [и [по | » [e| v[- 


Reserved 


Reserved 


Ка 


Неја Мате R/W Reset Description 
Value 


TXF_EMPTY_MASK_STS [7] чо Txf empty interrupt mask 
status. 

RXF FULL MASK STS 1710 Rxf full interrupt mask 
status. 

TIME OUT MASK STS [5] ТО Slave mode time out 
interrupt mask status 

RX OVF MASK STS Rx overrun reg interrupt 
Ееее status 


uie ја 


TX FIFO FULL MASK STS Tho — interrupt mask 
status 

RX FIFO EMPTY MASK STS |[1] Rx fifo empty interrupt 
к д: status 


8.4.5.1.11 15 5151 
Description: 15 ВХ FIFO write address апа read address 


Lm [sro | о [2 [27 [29 [2 |» [з Га и [9 | » [e [ [ 6] 
Dae но 


Reserved 
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ВХЕ WR ADDR | [12:8] во | |50 | RX FIFO write address 


ра [m — [m ро 
RXF RD ADDR | [4:0] но [|s5h0  [|BRXFIFO read address 


8.4.5.1.12 15 STS2 
Description: IIS status register 


0х002С Status register (Reset 0х0000_10АА) 15 STS2 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25.198 | 23 | 22 | 21 | 20 | 19 16 |17 | 16 | 


Reserved 


[seu asc rera rss ean uero ЕВ rae ИЕ НЕЗ а n Ре one 


15. ТХЕ | РХЕ 
uc pis GLK DG br zu FU | ЕМ 
| LL | PTY 


Туре 


| пеге: ВЕНИ: |, | | :| |" |о оо |" | о! 


гене [Bt [RW [Reset Value |Description — 
„блок fra СЛ КС СС — 
"sses [иш fo о Wesoktrabw ____ 
зо [nj |Ro [me о oorau — 
IIS. DI, for debug 


TXF REALEMPTY БІ TX НЕО is real empty. TX 
FIFO has no data 
ТХЕ REALFULL ТО TX НЕО is real full.(not relates 
to register TXF FULL THLD) 
ВХЕ REALEMPTY Thi RX FIFO is real empty. RX 
FIFO has no data 
RX FIFO is real full.(not relates 
БІ 
по 


to register ВХЕ FULL THLD) 


This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty watermark 
value. Auto cleared when the 
condition disappears. 

1 This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full watermark 
value. Auto cleared when the 


TXF EMPTY 
TXF FULL 
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Ән аня 
nd 


RXF EMPTY This bit is.set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 


RXF FULL This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full watermark 
value. Auto cleared when the 
condition disappears. 


8.4.5.1.13 15 5153 
Description: IIS status register 


Fm [s [o |в [27 [2 [25 [ [5 [2 [ [9 | s [зв [лт [в 
C 


Reserved 


eee ЕС ЕС ЕС СИ ПИ Е ЕСА 


ІНСКСМТ 
ве | Го С СО СО ОСЗ ОС ОС ОС ОС ОС О ОО ОС ОС С 


LRCKCNT [15:0] 16'h0 Number of clk iis cycle per SCK 
cycle or LRCK cycle , depends 
on ctl1[12]. 


8.4.5.1.14 15 DSPWAIT 
Description: This register is used for DSP control 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 


Reserved 


S E _ iu | В m | ЈЕ = 
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[Field Мате _ | Мате [RW | Reet Маше | Уаіше | Reset Маше |Description | 


БЕЛЕС В06 МОРЕ ГИШИ ee p по 0: iis use 32bit APB bus, 
1: 15 use 16bit APB bus 


TX DATA SWT TX FIFO write data endian for : 
0: 2 wdata[31:0] (APB wdata) 
1: 2(wdata[7:0], wdata[15:8], 
wdata[23:16], wdata[31 :24]) 
(APB wdata) 
2: = (wdata[15:0],wdata[31 :16]) 
(ABP wdata) 

ВХ DATA SWIT | [7:6] { АХ НЕО read data endian for 
APB rdata : 
0: = rdata[31:0] (FIFO read 
data) 
1: =rdata[7:0], rdata[15:8], 
rdata[23:16], rdata[31:24]) 
2: = (rdata[15:0],rdata[31 :16]) 


TX DMA SEL [5] ! TX ОМА request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 

RX DMA SEL [4] і ВХ ОМА request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 


15 DSPWAIT [3:0] R/W 4'h1 This register is used for DSP 
control 


8.4.5.1.15 15 CTLA 
Description: IIS TX FIFO full/empty watermark register 


Lm [s | є |в [2r [29 [2 [ [5 [2 Га [9 | s [e [ v е 
н 


Reserved 


Reserved TXF EMPTY THLD TXF FULL THLD 


Геј m pue o9 —- 
ЕСЛЕСЕНЕСЕЯНЕНЕНЕНЕНЕТЕГЕСЕНЕНЕШНЕНЕЙ 
БІТ СИ СТ: 
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ТХЕ ЕМРТҮ THLD | [12:8] TX FIFO data empty threshold 
s [m — Im —] — 


ТХЕ FULL THLD  |[4:0] TX FIFO data full threshold 


8.4.5.1.16 15 5154 
Description: IIS ТХЕ FIFO write address and read address 


Lm [sro | 2] 2 [2 [29 [25 [n 5 [ 2 Га [ 9 | s [e [ v [в 


Reserved 


Гейне |ы [AW [немне С | 
xe wa acne {о — sm [morro means | 
Вен us fo — ЕС! | 
memo дов |но — so је јовица | 


8.4.5.1.17 IIS CTL5 
Description: 15 slave dummy bit mode control register 


0x0040 TXF watermark (Reset 0x0000 0000) 15 CTL4 


| Bt | з зо | 29 | 28 | 27 | 26 | {м | 23 | 22 | 21 | 20 | 19 ај 17 | 16 | 
Чопо ИНА 


Reserved 


gU 


Туре a 


Field Name R/W | Reset | Description 
Value 
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неше on [no [sw р — — — — — — —] 
Пе ок очон оя [mr [ww [me СЕ || 


15 CLK DVDR MD1 | [5] RAW | тво For only 15 master mode, this БИ is used to select 
output serial clock mode. 
0: iis sck is integrally divided from сік iis. Refer 
to По CLKD for detailed. 
1: iis sck is fractionally divided from сік iis. 
iis sck = 1/2* сік iis / (115 CLKD + 1) 
iis sck "(ПЗ CLKM / IIS CLKN) = target sample 
rate * channel number * channel length 
Note1: the frequency of iis sck is fixed. But the 
actual sample rate is variable, and only average 
is target sample rate. 
Note2: 115 СІК DVDR МГ is 1, 
15 СІК DVDR MDO must be 0. 
Note3: 15 CLKM must be not more than 
15 CLKN. 
Note4: Compared with MDO, the advantage of 
МОЯ is that iis sck is fixed, but the disadvantage 
is that the jitter of sample rate is higher. MDO is 
preferred normally except system needs fixed 
iis sck. 


15 CLK-DVDR MDO | [4] R/W | ТО For IIS/PCM master mode, this bit is used to 
select output serial clock mode. 
0: iis sck is integrally divided from ск iis. Refer 
to 115 CLKD for detailed. 
1: 16 sck is fractionally divided from сік iis. 
target iis sck = 1/2" ск iis * (15 CLKM / 
15 CLKN) 
target iis sck = sample rate * channel number * 
channel length 
Note1: the actual frequency of iis sck is variable, 
and only average is target frequency. Because of 
this variability, the iis Irck frequency is also 
variable, and only average is target sample rate. 
Note2: 115 СІК DVDR MDO is 1, 
15 СІК DVDR МОЇ must be 0. 
Note3: 15 CLKM must be not more than 
15 CLKN. 


І5 SCK AON [3] R/W |1'hO iis sck always-on enable bit in master mode. 
0: serial clock is issued only during RX/TX 
1: serial clock is always-on 


Reserved for debug Reserved for debug 


15 SCK DUMMY M Dummy mode for IIS compatible mode 
ODEO 


IIS SCK DUMMY. M (0100 | RW |тто | Dummy mode for IIS justified mode 
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8.4.5.1.18 15 CLKML 
Description: Fraction clock divider: M[15:0] 


Cm [sTw]2 [ [v [w [5 [ж [ж [в м [o | 5 ele] є, 
Кеј он 


Reserved 


| ви | 15 | 34 | 1з | 12 | ил | по a fe 7 | е | 5 | «| з | 2 | 1 | о 


IIS. CLKML 


ші 
ен о С ИС 


Неја Мате Type | Reset Description 
Value 
IIS CLKML [15:0] 16'h0 | Specify the low 16 bits of fraction clock divider M 
(M[15:0]) 


8.4.5.1.19 15 CLKMH 
Description: Fraction clock divider: М[21:16] 


Pex [и [о [2 |в [2r [29 [25 [2 [2 [ 2 [8 [9 | 5 [зв | v |] 
e| = ООО 


Reserved 


| ви [us |ча | ЛЕНЕ А go DS |e у [е 5 ЕШ зао 


Reserved IIS. CLKMH 


С 
тер _____|____љ~ 2 
ГОЗЕЛЕЯКЯЕНЕЯКЯКЯКЯКЕКЯКИКЯКИКИКИ 


Неја Мате Type | Reset Description 
Value 
15 CLKMH [5:0] Specify the high 6 bits of fraction clock divider M 
(M[21:16]) 


8.4.5.1.20 15 CLKNL 
Description: Fraction clock divider: N[15:0] 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


| p |з | «|з | 12 j| vo о | ге |7 |е | з | «| з | 2 | ї | о 


IIS. CLKNL 


mw Ге ере 


Неја Мате Type | Reset Description 
Value 
16 CLKNL [15:0] 16'h0 | Specify the low 16 bits of fraction clock divider М 
(N[15:0]) 


8.4.5.1.21 15 СІКМН 
Description: Fraction clock divider: N[21:16] 


и [и [о | є |в [2r [29 [25 [0 [2 [2 [A [ж | s [зв | v [в 


Reserved 


Reserved 15 CLKNH 


С 
Pe [9 |____ ~ 
пева Ee Ee Ee С ре и С ВС ОС С 21151215, 


Неја Мате Type | Reset Description 
Value 
IIS CLKNH [5:0] Specify the high 6 bits of fraction clock divider N 
(N[21:16]) 


8.4.6 Application Notes 


15 Program examples 


1. Justified format, master, 16 bits per-channel, LRCK low for left, Program control register: 
iis ска = 32'0000 000a 
iis ctl = 32'h0000 08d1 
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15 ctl = 32'h0000 0111 
15 ctl2 = 32'h0000 0000 


. IIS format, master , 8 bits per-channel, LRCK high for left, Program control register: 


iis clkd = 3270000 000a 
15 СНО = 32'h0000 Оасі 
15 ctl = 32'h0000 0111 

15 ctl2 = 32'h0000 0000 


. DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1st rising edge, 


Program control register 
15 ска = 3270000 000a 
iis ctl = 32'h0000 Оааї 
iis ctl] = 32'h0000 Of11 
iis ctl2 = 32'h0000 0000 


. DSP format, master, 16 bits per-channel, MSB is available on the 1st rising edge , 


Program control register: 
15 ска = 3270000 000a 
iis сії = 32'h0000 Оеа1 
15 ctl1 = 32'h0000 3f11 
iis. ctl2 = 32'h0000 7800 


. Justified mode, slave, 8 bits per-channel, enable clock counter, Program control register: 


iis сії0 = 32700000 08c9 
iis сії = 320000 3122 
iis ctl2 — 32'h0000 0000 


PCM program examples 
Setting IIS CTLO register bit[15] to ^1" enables IIS module working in PCM mode. 


. Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, 


Program control register: 
15 ска = 32'0000 000a 
iis сії = 3200000 80c1 
iis ctl] = 32'h0000 0Of11 
iis ctl2 = 32'h0000 0001 


. Short Frame format, master, 8 bits per-channel, 


iis clkd = 3270000 000a 
15 СНО = 32'h0000 81c1 
iis ctl = 32'h0000 0111 
iis ctl2 = 32'h0000. 0001 


. Multi-cycle format, master, 8 bits per-channel, pcm oe-1,pcm cyc-1, 51010 is occupied 


iis clkd = 3270000 000a 
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15 СНО = 32'h0000 80c1 
iis ctl = 32'h0000 0111 
15 ctl2 = 32'h0000 0409 


. Muti-cycle format, master, 8 bits per-channel, pcm cyc-2, 51010 and $1011 are occupied 


iis clkd = 3270000 000a 
iis СНО = 32'h0000 80c1 
iis ctl = 32'h0000 0111 

iis ctl2 = 32'h0000 0013 


. Long frame format, slave, 16 bits per-channel, enable clock count, 


15 СНО = 32'h0000 80c9 
iis ctl = 32'h0000 3f11 
iis ctl2 = 32'h0000 0001 


. Short frame format , slave, 16 bits per-channel, enable clock count, 


15 СНО = 32'h0000 81cd 
15 ctl = 32'h0000 Заї 
iis ctl2 = 32һ0000 0001 


Clock dividing modes 


In master mode, the IIS serial clock iis sck is sent from the IIS module, and this clock 
is divided from clk iis. 15 module provides three modes for clock dividing. 


. Integer clock dividing mode 


» Both IIS and PCM master support this mode. 

This mode can be used only if iis sck is integrally divided from clk iis. 

Mode enable: 15 СЕК DVDR мро = 0 апа 15 СІК DVDR MD1- 0 

Only 15 CLKD is used for dividing; 15 CLKM and 115 CLKN are DON'T CARE. 
IIS CLKD = (сік iis / (2 * iis sck)) - 1; iis sck = sample rate * channel number * 
channel length 


For example, if clk iis runs at 153.6MHz, and IIS module is configured as 48K 
sample rate, 2 channel and 16-bit channel length, iis sck should be 48K * 2 * 16 = 
1.536МН2, 15 CLKD should be (153.6M / (2 * 1.536M)) - 1 = 49 


V УУ У 


У 


. Fraction clock dividing modeO 


» Both IIS and PCM master support this mode. 


> In this mode, the actual frequency of iis sck is variable, and only average is target 
frequency. Because of this variability, the iis Irck frequency is also variable, and 
only average is target sample rate. 


> Mode enable: IIS СІК DVDR MDO = 1 and 15 СІК DVDR Мрі = 0 

> 1ІБ СКМ апа CLKN are used for dividing; but IIS CLKD is DON'T CARE. 

> 15 CLKM/IIS CLKN = 2* (target iis sck) / сік iis; (target iis sck) = sample гаје * 
channel number * channel length 

> Џо СКМ = 2 * sample rate (Hz) * channel number * channel length / 100 

> 15 СІКМ-сік iis (Hz) / 100 
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» 


For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length, 15 CLKM = 2 * 44100 * 2 * 16/ 
100 = 28224, ІІБ CLKN = 153600000 / 100 = 1536000. 


3. Fraction clock dividing mode1 


» 
» 


» 


У УУ У 


Only 15 master supports this mode. 

In this mode, the frequency of iis sck is fixed. But the actual sample rate is 
variable, and only average is target sample rate. 

Compared with MDO, the advantage of MD1 is that iis sck is fixed, but the 
disadvantage is that the jitter of sample rate is higher. 


Mode enable: 15 СІК DVDR MDO = 0 апа 115 СІК DVDR МО1- 1 

15 CLKM, CLKN and CLKD are used for dividing. 

IIS CLKD = (сік iis / (2 * 15 sck)) — 1 

15 CLKM / 15 CLKN = (target sample rate) * channel number * channel length / 
iis sck; 15 CLKM must be not more than IIS CLKN. 


І5 CLKM = 2 * (15 СЕКО + 1) * (target sample rate) * channel number * channel 
length / 100 


15 CLKN = сік iis / 100 


The iis sck (or IIS CLKD) should be decided by software. iis sck must be not 
lower than ((target sample rate) * channel number * channel length). And iis sck 
should.be not too high for timing issue. Usually iis sck is a little bit higher than 
((target sample rate) * channel number * channel length). 


For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length. Firstly, we choose iis sck as 
153.6M / (2 * (44 + 1)) = 1.706667MHz because ((target sample rate) * channel 
number * channel length) = 1.4112MHz and 1.706667МН2 is a little bit higher than 
1.4112МН2. 15 CLKD = 44, IIS CLKM = 2 * (44 + 1) * 44100* 2* 16/100 = 
1270080, IIS. CLKN = 153600000 / 100 = 1536000. 


4. Some guidelines for clock dividing modes 


» 


» 


Integer clock dividing mode is preferred if possible, because this mode has fixed 
serial clock frequency and fixed sample rate. 


If iis sck cannot be integrally divided from ск iis, we choose fraction clock 
dividing modes. If system needs fixed serial clock frequency, mode1 is chosen. 
Otherwise тодео is preferred for small sample rate jitter. 

IIS master supports both modeO and mode1, and PCM master supports only 
тодео. 

The frequency options ої сік iis depend on different chips. But 153.6МН2 is 
always preferred because this frequency can be divided integrally to support 48K, 
24K, 12K, 32K, 16K and 8K sample rate. 


8.5 12C Interface 


Base Addr Range Addr Map Description 
0x7050 0000 ~ 0x705F FFFF AP 1220 


0x7060 0000 - 0x706F FFFF АР І2СІ 
0x7070 0000 ~ Ох707Е FFFF AP І2С2 


V.0.1 
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Base Addr Range Addr Map Description 
0x7080 0000 ~ 0x708F FFFF AP I2C3 


8.5.1 


8.5.2 


8.5.3 


V.0.1 


0x7090 0000 - 0x709F FFFF АР 1204 
0x4008 0000 ~ 0x4008 FFFF AON I2C 


Overview 
I2C: Inter-Integrated Circuit 


2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and 
efficient method of data exchange between devices. It is most suitable for applications 
requiring occasional communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 
59. Standard mode: 100 Kbps 

60. Fast mode: 400 Kbps 

61. High-speed mode: 3.5 Mbps 


Features 

І2С features list 

62. Software programmable clock frequency 

63. Software programmable acknowledge bit 

64. Interrupt driven data-transfers 

65. Start/Stop/Repeated Start/Acknowledge generation 

66. Supports Clock Stretching/Wait state generation 

67. Single Master Operation 

68. 8 word buffer mode support 

69. normal ,fast and High-speed modes are supported in this design 
70. Software programmable duty ratio of clock frequency are supported in this design 


Signal Description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) 
for data transfers. All devices connected to these two signals must have open drain or 
open collector outputs. Both lines must be pulled-up to VCC by external resistors. The 
tri-state buffers for the SCL and SDA lines have to be added at a higher hierarchical 
level. 


Connections should be made according to the following figure: 
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8.5.4 


V.0.1 


scl in 

SCL 
scl out 
sda in 

SDA 
sda out 


Figure 8-34 I2C PAD connection 


Function Description 


APB 


scl in 
sda in 
I2C module 


scl out INT 


sda out 
Figure 8-35 І2С system diagram 


System Configuration 
The 2 wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for 
data transfers. All devices connected to these two signals must have open drain or 
open collector outputs. The logic AND function is exercised on both lines with external 
pull-up resistors. 
The 2 wire serial controller implemented here is a single master device; therefore it 
starts generating a clock as soon as it is enabled. The user should program this 
register to the desired value before starting any transfers. 
Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. 
Each data byte is 8 bits long. There is one SCL clock pulse for each data bit with the 
MSB being transmitted first. There is an acknowledge bit following each transferred 
byte. Each bit is sampled during the high period of SCL; therefore the SDA line may 
be changed only during the low period of SCL and must be held stable during the high 
period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP command). 


Wire Serial Protocol 
Normally, a standard communication consists of four parts: 
71. START signal generation 
72. Slave address transfer 
73. Data transfer 
74. STOP signal generation 


Spreadtrum Communications, Inc., Confidential and Proprietary 822 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


га 
MSB 


acknowledgement acknowledgement 
| signal from slave signal from receiver 


| interrupt within slave 


| 
| 
| 
| | byte complete, 
| 
| 
| 


clock line held low while 
interrupts are serviced 
за. АЛА. ANILINE TAVAYA АЛЯ! 


ES r 
START or 
repeated START 
condition 


Figure 8-36 Data transfer on the I2C-bus 


1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and 
SDA lines are high), a master can initiate a transfer by sending a START signal. A 
START signal is defined as а high-to-low transition of SDA while SCL is high. The 
START signal denotes the beginning of a new data transfer. 


A repeated START is a START signal without first generating a STOP signal. The 
master uses this method to communicate with another slave or the same slave in a 
different transfer direction (e.g. writing to device to reading from device) without 
releasing the bus. 


The controller generates a START signal when the start bit in the 2ws command 
Register is set and the read or write bits are set. Depending on the current status of 
the SCL line a START or Repeated START is generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is 
the slave address. This is a seven-bit calling address followed by a RW bit. The RW 
bit signals the slave data transfer direction. No two slaves in the system can have the 
same address. Only the slave with an address that matches the one transmitted by 
the master will respond by returning an acknowledge bit by pulling the SDA low at the 
9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the 
slave device's address in the 2ws command register and set the write bit. The 
controller will then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a 
byte-by-byte basis in the direction specified by the RW bit sent by the master. Each 
transferred byte is followed by an acknowledge bit on the 9th SCL clock cycle. If the 
slave signals a No Acknowledge (NACK), the master can generate a STOP signal to 
abort the data transfer or generate a repeated START signal and start a new transfer 
cycle. 

If the master, as the receiving device, does not acknowledge the slave, the slave 
releases the SDA line for the master to generate a STOP or repeated START signal. 
For writing data to a slave, store the data to transmit in the 2ws command register 
and set the write bit. For reading data from a slave, set the read bit. When the transfer 
is done, an interrupt is generated to MCU. The 2ws command bit 8 to bit 15 contains 
valid data. The user may issue a new write or read command at this time. 
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3. STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP 
signal is defined as a low-to-high transition of SDA while SCL is at logical ‘1’. 


Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no 
Arbitration logic is added to the controller. Only clock synchronization is supported 
since slave devices can use this mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on 
SCL or SDA affect all devices connected to the bus. The SCL clock signal can be 
synchronized between multiple masters using this feature. Each device starts 
counting its SCL low period when the current master drives SCL low. Once a device's 
clock has gone low, it holds the SCL line low until the clock high state is reached. 


start counting 
wait HIGH period 


CLK 
1 
- counter 
CLK ж reset 
SCL 


Figure 8-37 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer 
bit rate. After the master has driven SCL low the slave can drive SCL low for the 
required period and then release it. If the slave's SCL low period is greater than the 
master's SCL low period, the resulting SCL bus signal low period is stretched, thus 
inserting wait-states. 


Timing Prameters 


ЇНО;5ТА | —ТЇВОЕ 
У 
t i 
LSr. кым EE LS 
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Figure 8-38 12C timing diagram 


њи 


fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 
. condition. After this period, 
IHOSTA the first clock pulse is 4605 Uus 
generated 


tHIGH HIGH period of the SCL clock ЕТТЕ ee R 


Set-up те for a repeated 


2. en 
usw aee ЕЕ | - ні з - 


Rise time of both SDA and 20 + 
Fall time of both SDA and 20 + 
condition 

Bus free time between a 


8.5.5 Control Registers 


Memory map 


(алы и ст 


0x000C 2WS_DIVIDOR1 2 wire serial system dividor register1 
0x0010 2WS_RST 2 wire serial system reset register 


2 wire serial system command buffer 
0x0018 2WS СМО BUF СТВІ .. system command buffer control 
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Register Descriptions 


8.5.5.1.1 2WS CONTROL 
Description: 2 wire serial system control register 


Lm [epo p 2 [o [29 [25 [ 23 [ Га [9 | e e [ v в. 
ата | ыр 


Reserved 


Reserved i i pou ; бе 25 2ws pud 2ws 2ws 
line line | -*^ -ie -ack | _int 


Field Name Type | Reset | Description 
Value 


C 


— dvd opt s RAV | 700 SCL frequency calculation modifies option. 
1: (ед i2c/A*freq scl)-0.5 = prescale ---гбр0 
0: (freq i2c/4*freq scl)- 2 = ргезсае ---г3ро 
- Dividor= prescale -1 (no duty ratio) 
- Dividor + low dividor = 2prescale -2 (duty 
ration) 


i2c hight opt [12] RAN | 100 Asynchronous bug modify option. 
1:r6p0 0:r3p0. 

i2c_trim_opt [11] RAN | БО Clock duty ratio modify option 
1:1r5p0 0: r3p0. 

i2c_out_opt [10] АЛМ | 700 Output Modify Option. 
0: r4p0 , 1 : r3p0. 


[ases mor [Si о veo [из no akresponse mereri || 
[ans eso sme [в [Ro [veo [из noackresponsenteoptstaus | 
[awesome је [но ЖЕГІШ ЕСІТТІ ІІ | 
зеза fe [но [ты [бешен | 
земе ја [но [тю јавите | 
ээк [п [но [ты 2 ecovedacknonledoevane | 
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8.5.5.1.2 2WS COMMAND 
Description: 2 wire serial system command register 


| Bi | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved 


2ws cmd cmd cmd ста 
Ее ЕЕ 
туре Ел нм [wo 


Неја Мате Type | Reset Description 
Value 


[ fea [Ro [iem 
[15:8] 2ws data received or data need to be transmitted 


2ws busy [7] 1’b0 2ws busy in exec commands, same with 
2WS_CONTROL bit 2 

2ws ack рі 2ws received acknowledge value, same with 
2WS CONTROL bit 1 


[max — m [о [о Јавни 1 


8.5.5.1.3 2WS DIVIDORO 
Description: 2 wire serial system dividor registerO 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


2ws low dividorO 


2ws dividorO 


ГСЛЕНКИКИКИКИКИКИКА КЕКЕКЕКИКИ 


1 


Неја Мате Туре | Reset | Description 

Value 
2ws low. dividorO | [31:16] 16'h0 | 2ws clock low phase dividor [15:0], default is 0x40 
2ws_dividor0 [15:0] 16140 | 2ws clock dividor [15:0], default is 0x40 


8.5.5.1.4 2WS_DIVIDOR1 
Description: 2 wire serial system dividor register 


Lm [yo s |в [2 [29 [25 | [2 | | [о | e e [зт |] 


Reserved 2ws low. dividor1 


Reserved 2ws dividor1 


С 
ть е 
m Ee С С С С С о С ОС ОСИ ОС О ОС ОС С 


"еше И ИИ 
Value 
[mes [Ro [se |mew — | 
[qms |m [so ја 7 
A wi feo RW [тоо [evs dock анас ость ватою — _ 


Моіе: 


Change the value of prescale register only when the w2s control[4] bit is cleared and 
no need clock duty ratio modify .Due to the structure of the I2C interface, the controller 
uses “4*SCL’ clock internally. 


Example: PCLK = 26MHz, desired SCL = 100khz, 
prescale = 26MHz/(4*100khz) — 3 = 62 (dec) = Зе (hex) 
Reset value : 0x40 
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8.5.5.1.5  2WS RST 
Description: 2 wire serial system reset register 


Lm [sro |з 2 [2r [2 [25 а [ Га Га [9 | s [e| v [в 


Reserved 


Reserved 


R/W 


ке И И ЫГА Е Е И Ө ЕН ЕС 
== е i= 0 
Value 


а fro јато [Reseved | 


2ws rst R/W тро Write with bit O set 101 1 will reset ће 2ws module, it 
will reset 2WS CMD BUF ала 2WS COMMAND 
registers, and flush command buffer. 


8.5.5.1.6  2М/5 СМО ВЏЕ 


Description: 2ws system command buffer register 


2ws system command buffer register (Reset 0x0000 0000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


ШЕСНЕЛЕЛЕЛЕЛЕЛГІЕЕЛЕЖЕЛЕНЕЛЕЛЕЛЕЗЕШЕН 


2ws ста buf 


Field Name Type | Reset Description 
Value 


изле "RO јато [Reseed | 


2ws cmd buf [15:0] R/W 160 Write command to this register will save the 
command to the command buffer. Read from this 
register after the commands are all finished will 
return the results of the corresponding commands. 
The format of the command and the return result is 
the same as (2с command register. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 829 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ӨБЕЗШІШІ | SC7731C Device Specification 


8.5.5.1.7 2WS CMD BUF CTRL 
Description: 2 wire serial system command buffer control register 


0x0018 2ws command buffer control register (Reset 0x0000 0000) шыла і 


а аә ә а ә Гаа Гаа еа Гә ә Гере 


Reserved 


2ws стариѓ гри 2ws cmdbuf wptr 2ws st cmdbuf ie 


ПН та МА пл | ЛЕЛ Т 


"еме mime [Pre 
аше 

2ws command buffer read pointer 

2ws command buffer write pointer 

The state of 2ws command buffer state machine. 

Панас залог [а] [mw [m | —.  —  — — 

Пана славою [i [вм [mo | Erabi the command/bufermode | 


8.5.6 Application Notes 


List all data formats. Detail the programming flow Тог the module. For different speed mode, please pay 
attention to w2s dividorO апа w2s dividor1 registers according to frequency of PCLK. For fast mode 
and high speed mode, command buffer mode is recommended. 


75. Standard mode; a single master operation; a master-transmitter addressing a slave 
receiver with a 7-bit address; single common mode 


wes rst = 0x0000; // 
w2s амаог0 = 0x0040; // 
w2s dividor1 = 0x0000; Ш 
w2s control = 0x0018; // 2ws en = 1; 2ws ie = 1 
w2s command- 0x9C25; // 1001110 0 00100101 
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// ADDRESS W S W lack 


w2s соттапа- 0xF E05; // 11111110 0000 0101 
/ DATA 

w2s_command= OxFE15; // 11111110 0001 0101 
1 DATA P 


76. Fast mode; a single master operation; combined format; 7-bit address; common 
buffer mode: a burst of 16 commands is written to the buffer 


wes rst = 0x0000; Ш 

w2s _dividorO = 0x0040; Ш 

w2s dividor1 = 0x0000; Ш 

w2s control = 0x0098; ЏИ noack int еп-1; 2ws en-1;2ws ie-1 
w2s cmd buf си = 0x0001; // 2ws cmdbuf еп=1 

w2s cmd buf - 0x9C25; // write to command buffer, WR command 
w2s cmd buf = 0x2005; // write to command buffer, WR command 
w2s cmd buf - 0x9D15; // write to command buffer, WR command 
w2s cmd buf = 0x001B; // write to command buffer, RD command 
w2s cmd buf = 0x9C25; // write to command buffer, WR command 
w2s cmd buf = 0x2005; // write to command buffer, WR command 
w2s ста buf = 0х9015; // write to command buffer, WR command 
w2s cmd buf - 0x001B; // write to command buffer, ВО command 
w2s cmd buf = 0x9C25; // write to command buffer, WR command 
w2s cmd buf = 0x2005; // write to command buffer, WR command 
w2s cmd buf = 0х9015; // write to command buffer, WR command 
w2s cmd buf = 0x001B; // write to command buffer, RD command 
w2s cmd buf = 0x9C25; // write to command buffer, WR command 
w2s cmd buf = 0x2005; // write to command buffer, WR command 
w2s cmd buf = 0х9015; // write to command buffer, WR command 
w2s cmd buf = 0x001B; // write to command buffer, RD command 
w2s cmd buf сій = 0x0003; // 2ws cmdbuf еп=1; 2ws_cmdbuf_exec=1 


Get interrupt when all commands in command buffer are complete 


w2s cmd buf = 0х9С00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 
w2s cmd buf = 0х9С00; // read from command buffer, WR command 
w2s cmd buf - 0x2000; // read from command buffer, WR command 
w2s. cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = 0x001B; // read from command buffer, RD command 
w2s cmd buf = ОХ9С00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 
w2s cmd buf = 0х9С00; // read from command buffer, WR command 
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w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf - OxXX1B; // read from command buffer, RD command 


If all commands in command buffer are write commands, no need to read command 


buffer 

w2s cmd buf - 0x2005; // write to command buffer, WR command 

w2s cmd buf = 0х9015; // write to command buffer, WR command 

w2s cmd buf = 0x001B; // write to command buffer, RD command 

w2s cmd buf сій = 0x0003; // 2ws cmdbuf еп=1; 2ws_cmdbuf_exec=1 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 


8.6 Keypad Interface 


Base Addr Range Addr Map Description 


0x4025 0000 ~ 0х4025 FFFF Keypad (64KB) 


8.6.1 Overview 


Here Keypad means "keypad controller" which is one APB device in ARM system. The 
keypad controller scans the external "key matrix" whose maximum size is 8 rows x 8 
columns. It scans the "key matrix" row by row and checks the keys of the row one by one. 
There are at most four keys "pressed". "released" status can be detected in the same time, 
which is the so called “multi-key detection". On the other hand, one pressed key can 
generate multi interrupts periodically to software and this mode is named the "long key" 
mode. 


For the reason that the external “кеу matrix" is pure mechanical, if the geometric shape 
constituted by any three “pressed keys" is a “right-angled triangle “, the keypad controller 
will detect another "inductive pressed" key. For example, if key 1 (x1, y1), key 2 (x2, y2), 
key 3 (x1, y2) are pressed then the key 4 (x2, y1) will also be detected as the "pressed" 
key. The keypad controller will check the geometric shape constituted by the three 
"pressed keys" and if above condition is detected one "error" status will be reported to 
software, which should discard current error multi-keys combination. 

Finally, low power of the keypad controller is very important. If the controller finds that 
none key is pressed in the specific time, the clock of most logic inside the controller will be 
disabled to save power and controller goes into the sleep mode. In the sleep mode 
controller will be sensitive to any change of the "key matrix". In other words, any key's 
press or release will wakes up the controller to scan the "key matrix". 


8.6.2 . Features 


е Support maximum 8 row x 8 column key matrix and size is programmable 


е Support at most four keys detection under "multi-key" mode 
• Support "long key" or "single key" mode for any pressed key 
е Support “right-angled triangle" geometric shape detection for the pressed keys 
V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 832 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


Support sleep mode to save power 
Support programmable "de-bounce" time for key's press and release 
Support programmable I/O polarity 
Support programmable scan speed 


8.6.3 Signal Description 


VDD PAD 
Internal 
PAD | : an 
(Internal | A ullups 
pi. ORUM = 2 3 
» L Keyout 0 У > X 2 x Ld we Ж“ 
>! E: Keyout 1 У 27 > 22 У Ld z Ж _ 
ња Кеуош 2 > У > X У > >“ ag Key 
Keypad > i 
Mat 
Controller 4 ~ xxm 
> Кеуош 3 > У pd > > 224 мај X 
= E: Keyout 4 У 2. > 2. > Ld ке). Же 
>! 4 Keyout 5 > x У 2. У У xe XT 
Keyout 6 У > > > >” > x4 У 
> Keyout 7 >“ >, > ^ У4 >: >, >” >< 
А = Bt 
E = 
М М 


Ғідиге 8-39 Keypad connection with external key matrix 


The above diagram shows how to interface the keypad controller and the key matrix with 
pad internal pull-up resistance when the key matrix is 8 rows x 8 columns. For key matrix, 
the input is keyout 0 ~ keyout 7 and the output is the keyin O ~ keyin 7. Every keyout signal 
can be enabled or disabled. The keyout signal will be forced to be "low level" when it is 
enabled and only one keyout should be enabled at any time during scanning. 


key pressed 


OU Loc РЕН 


debounce time 


debounce time 


key pressed status 


keypad IRQ 


key pressed IRQ 


ey released IRQ 


Figure 8-40 Single-key mode 
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Кеу0 pressed 


SC7731C Device Specification 


debounce time 


keyO pressed status 


keypad IRQ 


Кеу0 pressed ко long key IRQ и long key ко long key ко“ A УО released IRQ 


Figure 8-41 Long-key mode 


keyÜ pressed 


debounce time 


debource time 
keyl pressed status 


keyÜ released [К 


keyl released IRQ 


Figure 8-42 Multi-key mode 


8.6.4 Function Description 


Key Value Assignment 
Logic 
APB 
read 
KeyLogic 
1 
Array 
Scan KeyLogic 
APB Clock Logic 2 
Interface domain 
sync 
d KeyLogic 
3 
Sleep-scan 
Control А 
АРВ Logo Keylogic 
write 4 
Column, in 
«“Коуу. out Logic 
PCLK domain >< RTCCLK domain 
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Figure 8-43 Keypad controller diagram 
8.6.5 Control Registers 


Memory map 


aage ОИ 
an — RENE 
| Keypad VO polarity control register | | Keypad VO polarity control register | polarity control register 


0х001С | KPD_DEBOUNCE_CNT Keypad de-bouncing time configuration 
register 


0x0020 KPD_LONG_KEY_CNT Keypad long-key time configuration 
register 

0x0024 | KPD SLEEP CNT Keypad sleep wait time configuration 
register 


0x0028 KPD CLK DIVIDE CNT Keypad scan clock division coefficient 
Ше | 


| Keypad key status register С key status register 


Register Descriptions 


8.6.5.1.1 KPD_CTRL 
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ЕІИЕЛЕСЕСЕЕЛЕЛЕЛЕСЕСЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 


КРО 
реј пси 
ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ 
Fre [og T s [m [ur [n | маг m [вы 
ре |име јер а је 


KPD кер KPD | KPD | KPD | KPD | KPD КРО ШЫ 


со со со со со ВЕНЕ КРО 
15. 14 ІЗ L2 АТ _ЕМ 


ЕМ ЕМ ЕМ ЕМ 
РЕЗЕ а ЕЛЕЛЕЛ 


Field Мате R/W | Default | Description 
Value 


[mm em [е a 
keo con ew ја [aw ror [Emebroreumi — — 
keo cou en — [er ам КО ООО 


КРО LONG KEY EN | [2] RW | 160 When set to 1, keypad can enter long key mode 
if a key is pressed for a long time 

KPD SLEEP EN [1] RW | 160 When set to 1, the keypad can enter sleep mode 
if there is no key press for a certain time. The 
scan will stop until there has a press pulse. 
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Keypad global enable signal. Set to1 will make 
whole keypad work by generate the clk en 
signal to do scan and other process. 


Notice: port signal кра eb directly generates 
RTCLK clock gating. 


8.6.5.1.2 KPD INT EN 
ви | | по | о [зе | |» |» |» [а |» [и [ | пе [тв [т [пе] 


Reserved 


N N N N N N N N N N N N 
ns | e e [er [e [e [яи [= [ян pe [яи [e [ки n 
Е.ЛЕНЕЗЕЛЕСЕНЕНЕНЕНЕНЕНЕНЕНИЯЕНЕНЕН 


ERE тла m ше — 


KPD4 LONG . Keypad long-key interrupt 


KEY INT EN enable for No.4 


KPDS LONG. Keypad long-key interrupt 
KEY INT EN enable for No.3 


КРОВ EONG Keypad long-key interrupt 
KEY INT EN enable for No.2 


КРЕ LONG Keypad long-key interrupt 
KEY INT EN enable for No.1 


KPD4 RELEA Keypad release interrupt enable 
INT. EN for No.4 


KPD3 RELEA Keypad release interrupt enable 
INT. EN for No.3 
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KPD2 RELEA Keypad release interrupt enable 
INT. EN for No.2 


KPD1 RELEA Keypad release interrupt enable 
INT. EN for No.1 


KPD4 PRESS Keypad press interrupt enable 
INT EN 


for No.4 


КРОЗ PRESS _ Keypad press interrupt enable 
INT. EN for No.3 


KPD2 PRESS Keypad press interrupt enable 
INT. EN for No.2 


KPD1 PRESS _ Keypad press interrupt enable 
INT. EN for No.1 


8.6.5.1.3 КРО INT RAW STATUS 


0x0008 Keypad interrupt raw status KPD_INT_RAW ed 


EINEZEJEJEJESEJE3EIESEJEREJEREIEAES 
LX | )$52Q—Q0O —  — |  . . 


Reserved 
Type 


NT | NT | NT | NT 
| Турок пе || | ло же рег о 
L3 == : | : | о | о о | о |» |» | о о | о | о] 


=> СІ [о [р С ОО 


KPD4 LONG . [11] Keypad long-key interrupt for 
KEY. INT ыа 
KPD3_LONG_ [10] Keypad long-key interrupt for 
KEY_INT No 
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KPD2 LONG . Keypad long-key interrupt for 
KEY INT Noe 


KPD1_LONG_ Keypad long-key interrupt for 
KEY_INT и 


KPD4 RELEA Keypad release interrupt for 
NT No.4 


KPD3 RELEA Keypad release interrupt for 
NT No.3 
KPD2 RELEA Keypad release interrupt for 
INT No.2 


KPD1 RELEA Keypad release interrupt for 
ІМТ EN NON 


KPD4 PRESS Keypad press interrupt for No.4 
INT 
КРОЗ PRESS- Keypad press interrupt for No.3 
INT 
KPD2 PRESS . Keypad press interrupt for No.2 
INT 
KPD1 PRESS. Keypad press interrupt for No.1 
INT 


8.6.5.1.4 KPD INT MASK STATUS 
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KPD INT MASK STA 
TUS 


pet | зм | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | op ys | ај 47 | 18. 


0х000С Keypad interrupt mask 


Reserved 
Type 


NT | NT | NT | NT 
ШІ — араарарга 
L3  ЕЛЕНЕНЕНЕНЕНЕНЕНЕЯИЗЕНЕЯН 


d- Name R/W Reset Description 
Value 
| «7 [gua [mo 00 әм | 


KPD4 MASK LONG 


KEY INT 


KPD3 MASK LONG 


KEY INT 


KPD2 MASK LONG 


KEY INT 


KPD1 MASK LONG 


KEY INT 


KPD4 MASK RELEA 


INT 


KPD3 MASK RELEA 


INT 


KPD2 MASK RELEA 


INT 


No.4 keypad long-key 
interrupt masked by long-key 
interrupt enable. 


No.3 keypad long-key 
interrupt masked by long-key 
interrupt enable. 


No.2 keypad long-key 
interrupt masked by long-key 
interrupt enable. 


No.1 keypad long-key 
interrupt masked by long-key 
interrupt enable. 


No.4 keypad release interrupt 
masked by release interrupt 
enable. 


No.3 keypad release interrupt 
masked by release interrupt 
enable. 


No.2 keypad release interrupt 
masked by release interrupt 
enable. 
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KPD1 MASK RELEA No.1 keypad release interrupt 
masked by release interrupt 
ИЕМ enable. 


KPD4 MASK PRESS No.4 keypad press interrupt 
INT masked by press interrupt 
enable. 


KPD3 MASK PRESS No.3 keypad press interrupt 


masked by press interrupt 
INT enable. 

KPD2 MASK PRESS No.2 keypad press interrupt 
INT masked by press interrupt 
enable. 


KPD1 MASK PRESS No.1 keypad press interrupt 
INT masked by press interrupt 
enable. 


8.6.5.15 KPD INT CLR 


Lm [seo [2 [2 [27 [29 [25 [з [ 5 [ 2 Га [ 9 [19 [e [ v Го! 


Reserved 


m ама mp je —— 


KPD4 LONG | [11] Write 1 to this bit will clear the 
No.4 key long-key interrupt raw 

KEY INT CLR status. 

KPD3_LONG_ [10] МО Write 1 to this bit will clear the 

KEY. INT. CLR No.3 key long-key interrupt raw 
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KPD2 LONG . 
KEY INT CLR 


KPD1 LONG _ 
KEY INT CLR 


KPD4 RELEA | 
INT CLR 


KPD3 RELEA 
INT CLR 


KPD2 RELEA 
INT CLR 


KPD1 RELEA 
INT CLR 


KPD4 PRESS. 
INT CLR 


КРОЗ PRESS _ 
INT CLR 


KPD2 PRESS . 
INT CLR 


KPD1 PRESS. 
INT CLR 


8.6.5.1.6 KPD POLARITY 
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Write 1 to this bit will clear the 
No.2 key long-key interrupt raw 
status. 


Write 1 to this bit will clear the 
No.1 key long-key interrupt raw 
status. 


Write 1 to this bit will clear the 
No.4 key release interrupt raw 
status. 


Write 1 to this bit will clear the 
No.3 key release interrupt raw 
status. 


Write 1 to this bit will clear the 
No.2 key release interrupt raw 
status. 


Write 1 to this bit will clear the 
No.1 key release interrupt raw 
status. 


Write 1 to this bit will clear the 
No.4 key press interrupt raw 
status. 


Write 1 to this bit will clear the 
No.3 key press interrupt raw 
status. 


Write 1 to this bit will clear the 
No.2 key press interrupt raw 
status. 


Write 1 to this bit will clear the 
No.1 key press interrupt raw 
status. 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


NER элө m p ше — — 


KPD COLUMN . j Column input xor with this value 

to generate the internal column 
POLARITY input. This register is used to 
control the column input 
polarity. 


KPD_ROW_ : А Internal row output xor with this 
value to generate row output. 
POLARITY This-register is used to control 


the row output polarity. 


0x001C Kpd press and release de-bounce time-control register KPD_DEBOUNCE 2: 


а эе а а а Гаа аа а аера Гере 


Reserved 


KPD DEBOUNCE СМТ 
R/W 


1 


Reset Description 
Value 


В NR 
KPD_ <= _CNT [15:0] 1610080 Counter for de-bounce time 
It is the function of scan array 
size and clock divider 
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number. 


Default value: 165ms when 
сік divider is 0 and 42 keys 
are enable(7*6 array) 


The calculation method is: 


у(т5)= (x +1) * array. size 
/(32.768/(clk div nu 
т--1)) 


8.6.5.1.8 КРО LONG KEY СМТ 


0x0020 Kpd long key time control register KPD LONG KEY | шы 


ШІИЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


KPD LONG KEY CNT 


GERE EUER RES [RS ЛЕШ ЗВ FR RSS S ЕЈ ЕС ОСВЕН ЕС 


Type 


Reset Description 
a <= 


о 1 9140 | [3116] | 6] |o _____| Reseved | 


KPD LONG KEY ONT | [15:0] 16'h0400 Counter for long Кеу time 


It is the function of scan array 
size and clock divider 
number. 


Default value: 1.34s when 
сік divider is 0 and 42 keys 
are enable(7*6 array) 


The calculation method is: 


y(ms)= (x +1) * array. size 
/(32.768/(clk div nu 
т--1)) 


8.6.5.1.) KPD SLEEP СМТ 
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0x0024 Counter for enter sleep mode enable(from no key press) KPD SLEEP CNT 


Ови | за зо | 29 |za | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 2049 | Ye | 17 | 16 
си ee 


KPD SLEEP СМТ 


KPD SLEEP CNT 


ші 
ІКИКИКИКИКИЕНЕНКИЕБЕНЕНЕНЕНЕНЕНЕН 


mum ШТ с СО С О 


KPD SLEEP ONT | [22:0] 23'h080000 Counter for enter sleep mode 
enable(from no key press) 
It is not the function of scan 
number and clock divider 
number. 
Default value:16.384s 
Y(ms)=(x+1)/32.768 


8.6.5.1.10 KPD_CLK_DIVIDE_CNT 


0x0028 Kpd scan clock divider coefficients configuration register = 


| em | за ioo | 29 | 28 | 27 | 26 | 25 | 24 Jes | 22 | 21 | 20 | 19 | 16 | T | 18. 
Name $à—.. | B LL 


Reserved 


Reserved KPD CLK DIVIDE CNT 


= в 
ЕЕЕ 


Reset Description 
Value 


KPD CLK DIVIDE СМТ | [7:0] LS NN 
RTCLK (32.768 kHz) used for 
keypad. Can slow down 
keypad's work speed. 
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The RTCLK will be divided 
(cnt + 1) times 


8.6.5.111 KPD KEY STATUS 


Ш.ИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 


Dá Ёз 

_ КРРА | зы СМ КРРА | ык СМ | _K | KPD3_ e CN KPD3 | = СМ 
ЕҮ 
25 
TS 


_K | KPD2 ROW CN | Ве | KPD2 COLCN | _ 
EY т У т 


LIGNE TER — WEE ||. 5,59 нај но | 
га __ ЕЕ ЕД 


== е ш == _ 
Value 

KPD4 KEY _ |КРО4 KEY 9759 keba KEY 579 |8] | о Г? | No.4 key is pressed status | No.4 key is pressed status is pressed status 

ы 
| | em И 
зоот [шш [PO ып [reser ou ceara 
СИ ГИ СИ СИ ЕТТИ 
опон о [шш је ЕСТЕНІСІСІСІСІТЕЯ 
м > S p mmm НИ 
зоот [nem је [em [resero 
шж зз |н је СЕЙ 
ШЕТІНЕН ІСІГІН ЕН [em Јане 
[ СС e p ЕКЕНИН 
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KPD2 COL CNT [10:8] LE 3'b111 No.2 key column coordinate 
KPD1 KEY STS I] јо fo Мол key is pressed status. 
KPD1 ROW СМТ [6:4] о | 3'b111 No.1 key row coordinate 


KPD FOUR KEY CROSS [3] Set to 1 indicates that when 
4 keys are all pressed, these 
keys can be constructed into 
right-angled coordinate 

KPD1 COL CNT [2:0] DRI 3'b111 No.1 key column coordinate 


8.6.5.1.12 KPD SLEEP STATUS 


0x0030 Keypad sleep status register КРО SLEEP _ а 


ШИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
с ци 1| — .. 


Reserved 


EN Е 


| Туре | 


[je e Ro dem — — 


KPD SLEEP STS Set to 1 shows keypad is in 
sleep state, 0 shows in 
common scan state 


8.6.5.113 KPD DEBUG STATUS1 
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0x0034 Kpd debug status1 register КАР DEBUG ке 


ШЕИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
| РЕ 


Reserved 


am р 2 4 СЕ ШЕ 


БЛ 


— eum mp em И 


KPD ROW CNT [10:8] Current scanning key's column 
coordinate 
LS m m т _ 


KPD COL CNT [6:4] Current scanning key's row 
coordinate 
м ро ор __ 


KPD KEY VALUE зоре са Keypad scanning Над, active 
high. 


8.6.5.1.14 KPD DEBUG STATUS2 
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0x0038 Keypad debug status2 register Кер ревџа аут 


re аэ а Гаа Гаа агара salle 


KPD КЕУ4 STATE EN KPD КЕҮЗ STATE 


KPD KEY2 STATE KPD KEY1 STATE 


ІШІ  ЕНЕНЕНЕЙЕ:Е ——— |, |. | || 


ла = Reset Value |Description — | 


KPD KEY4 STATE ШИШИШИ ГЕ: 24] 57000001 Key state 4 FSM's state 
The same as above 


KPD КЕҮЗ STATE = 16] 5500001 Key state 3 FSM’s state 
The same as above 


KPD KEY2 STATE PME. 2:8] 5500001 Key state 2 FSM’s state 
The same as above 


______|га ре ф је _____- 


KPD KEY1 STATE | [4:0] 5'600001 Key state 1 FSM's state 
00001: release state 
00010: press de-bounce state 
00100: press state 
01000: release de-bounce state 
10000: release busy state 


8.6.6 Application Notes 


8.6.7 . Clock enable 


There are two clock inputs for keypad controller: clk rtc and APB PCLK. Before enable 
keypad controller to work these two clocks should be enabled. Please refer to the 
0x402e 0000 register (GENO in APB global register) 


Шы RTC KPD EB Clock rtc enable for keypad 
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0: Clock rtc will be off for keypad use. 
1: Clock rtc will be on for keypad use. 


Keypad access enable 


0: The peripheral clock (PCLK) of keypad controller will be 
off so its control registers cannot be accessed by MCU. 


1: MCU can read or write keypad control registers. 


8.68 КРО configuration 


Please assure the right “keypad matrix size”, “row in/out polarity”, “key de-bounce time”, 
and “int enables”. 

Also set the keypad controller works under the “sleep mode” by enable the “KPD_CTRL” 
register 6810] can save power. 


8.7 PWM 


Base Addr Range Addr Map Description 


0x4026 0000 ~ 0x4026 FFFF PMW (64KB) 


SubModule PWM base address 


Base Addr Range Addr Map Description 
0х4026 0000 ~ 0x4026 001F PMW 0 


0x4026 0020 ~ 0x4026 003F PMW 1 
0x4026 0040 ~ 0x4026 005F PMW 2 
0x4026 0060 ~ 0x4026 007F PMW 3 


8.7.1 Overview 
The PWM can output 0%~100% duration waves for kinds of applications. 


8.7.2 Features 
77. Support clock pre-scaling, from 1 to 256; 
78. Support configurable duty ratio, it can cover 0%~100%; 


8.7.3 Function Description 
A PWM functional block diagram is shown below. 


—CLK ы Div m Duty/Mod --5- Tone PWM OUT > 
ан моа cate 
APB 
Regs 
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Figure 8-44 PWM Block Diagram 


A PWM timing diagram is shown below. 


CLK | 
Prescaled 
СЕК «РІ - ЈА Це - uic spia ~ | m mese aeter па essa fe sp gus dan СЦ РАНА 
PWM 
| a Duty ~ 
| | 
| 
Мод | 
|“ > 


| Duty Ratio = Duty/Mod 


Prescaled | 
CLK — — LI LI Р LL LL цш 
Tone 
СК — ле d у г шм | i дыме ы LLL EL LL EL LL. 
T CLK P T P 9 Т 
опе опе attern one 
(326$) 

PWM 

Tone 

PWM_OUT 


Figure 8-45 PWM Timing Diagram 
If pre-scale register is P, and mod counter register is M, and duty cycle register is D, 
then output period To is Так * (P+1) * (M+1), and active output period Tact is Так * 
(P+1) * D, and duty ratio is D/(M+1). 

8.7.4 Control Registers 


Memory map 


Offset Ке 
Mime [Name [ош | 
0х0000 PWMx PRESCALE РУ/Мх prescale 


0x0008 PWMx DIV PWMXx tone divider 
0x000C PWMx PAT LOW PWMXx pattern low bits 
0x0010 PWMx PAT HIGH PWMXx pattern high bits 


Register Descriptions 


8.7.4.1.1 PWMx PRESCALE 
Description: PWM prescale coefficient for work clock. 
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Field Name Type | Reset | Description 
Value 


PWMx BUSY [15] тро PWM status 
0- idle; 
1- busy. 


|________| 42] fro [eno ве 


PWMx EN R/W | 1'hO РУ/Мх enable 
0: disable; 
1: enable. 


PWMx_PRESCALE | [7:0] PWMx prescale coefficient. 


8.7.4.1.2 PWMx_CNT 
Description: PWM counter. 


0x0004 PWMx_CNT 


|PWMxeouner |20 -- 
НЕМЕЛЕЛЕЛЕЛЕЛЕЛЕНЕШЕ ЖЕУ С 2А раи 78 


PWMx DUTY PWMx MOD 


T 
ЛЕНЕНЕНЕНЕНЕНЕНЕЛИЯЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Туре | Reset | Description 

Value 
PWMx DUTY [15:8] PWMx duty counter. 
PWMx MOD [7:0] РМ/Мх mod counter. 


8.7.4.1.3 PWMx_DIV 
Description: PWM tone divider. 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 
Кејн 


PWMx DIV 
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Field Name Type | Reset | Description 
Value 


PWMx DIV [15:0] 16h0 | PWMx tone divider. 


8.7.4.1.4 PWMx РАТ LOW 
Description: PWM pattern low part. 


ICHEJESESESEREIERERRAEREREREREREREN 
јон 


PWMx-PAT. LOW 


Ш 


Неја Мате Type | Reset | Description 
Value 


PWMx РАТ LOW | [15:0] 16'h0 | PWMx pattern low part. 


8.7.4.1.5 РММх РАТ HIGH 
Description: PWM pattern high part. 


ЕСЕКЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 


PWMx РАТ HIGH 


T 


Field Name Type | Reset | Description 
Value 


PWMx РАТ HIGH | [15:0] i16'h0 | PWMx pattern high part. 


8.7.5 Application Notes 


8.8 GPIO 


Base Addr Range Addr Map Description 


0x4028 0000 - 0x4028 FFFF GPIO (64KB) 


For СРІО0-СРІО255 (16 gpios for one address): 
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GPIOO ~ GPIO15 0x4028 0000 
GPIO16 ~ GPIO31 0x4028 0080 
СРІОЗ2 ~ GPIO47 0x4028 0100 
GPIOA48 ~ GPIO63 0x4028 0180 
GPIO64 ~ GPIO79 0x4028 0200 
GPIO80 ~ GPIO95 0x4028 0280 
GPIO96 ~ GPIO111 0x4028 .0300 
GPIO112 ~ GPIO127 0x4028 0380 
GPIO128 ~ GPIO143 0x4028 0400 
GPIO144 ~ GPIO159 0x4028 0480 
GPIO160 ~ GPIO175 0x4028 0500 
GPIO176 ~ GPIO191 0x4028 0580 
GPIO192 ~ GPIO207 0x4028 0600 
GPIO208 - GPIO223 0x4028 0680 
GPIO224 - GPIO239 0x4028 0700 
GPIO240 - GPIO255 0x4028 0780 


СРІО0-239: come from external pad, refer to chip pin list; 
GPIO240: usbd vm; 

GPIO241: usbd vp; 

GPIO242: usbd id; 

GPIO243: usbd 5е0 wakeup; 

GPIO244-255: reserved; 


8.8.1 Overview 


The GPIO module provides up to 199 GPIO pins of MCU. However, many of the pins are 
multiplexed with other functions and system design trade-off must be exercised on 
selecting them. All the GPIO pins can be programmed to be either input or output. When in 
input mode, they can be programmed to trigger interrupt to the MCU. 


8.8.2 Features 


GPIO 
79. positive edge detect and interrupt generate 
80. negative edge detect and interrupt generate 
81. both edges detect and interrupt generate 
82. high level detect and interrupt generate 
83. low level detect and interrupt generate 
84. interrupt mask 
85. interrupt clear 
86. input data sample or mask 
87. output data or mask 
88. level interrupt generate at system powerdown 
89. change level detect conditions at arbitrary time 
90. different interrupts happen 
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91. change edge detect conditions 


8.8.3 Function Description 


APB APB 


BUS INTERFACE Я ОРО 
Regs 


INT 


ARM 
Core 


Fig 1 GPIO block diagram 


As the above diagram shows, SW communicates with GPIO module on both Die by APB BUS. 
When the module has received active input signals, interrupts will be created to notify ARM core. 


8.8.4 Control Registers 


Memory map 


Table 8-3 GPIO Control Register Address Map 
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ө): СИР 
ihe, [Name шеш | 


0х0024 GPIOIC GPIO bits interrupt clear 
0x0028 GPIOINEN GPIO input enable 


Register Descriptions 


8.8.4.1.1 GPIODATA 
Description: GPIO bits data register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


ЕСЖЕЛЕЛЕЛЕЛЕЛЕЛЕШЕНЛЕЖЕНЕЛЕЛЕЛЕНЕШЕЙ 


GPIODATA 


ве |“ Го С СО СО ОСЗ СО ОС ОС ОС ОС ОС ОЗ С ОС С 


etd Type | Reset Description 

Value 
СС (вла [aw [wm 
GPIODATA [15:0] | RW |1680 | GPIO bits data input 


8.8.4.1.2 GPIODMSK 
Description: GPIO bits mask register 


0x0004 (reset 0x0000_0000) GPIODMSK 


Ease | See ү ЕНЕЛЕР ЕШ 
L3. ЕЕ 


Reserved 
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I реј 
Го ја [mo em [meme — — 


GPIODMSK | | [15:0] 16'h0 | GPIODATA register can be read/write if GPIO DMSK 
set “1” 


8.8.4.1.3 GPIODIR 
Description: GPIO bits direction register 


0x0008 (reset 0х0000 0000) GPIODIR 


| Bt | зп | зо | 29 | 28 | zr | 26 | 25 | 2 23 | 22 | 21 | 20 | 19 16 |17 | 16 | 
оо 7 . 


Reserved 


ЖОШ В В ЕЕС ЕВ ППИ 
pName Р 4 mom || 


GPIODIR 
ІТІКЕЕЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕЛЕНЕН 


eld Type | Reset Description 
Value 
[ Tena [во [ww 
GPIODIR [15:0] R/W 1610 “1” configure gpio bits to be output 
“0” configure gpio bits to be input 


8.8.4.1.4 GPIOIS 
Description: GPIO bits interrupt sense register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
С НИ 


Reserved 


ПЕ ТТТ ТЕГЕ 
нег | О Е В ОЙ Е В Го СИ А А КИ Је s Lej 
ПВ ECRIRE Е ЕС В ЕЕ ЗЕ ОЕ ЕВЕ 


GPIOIS 


ate Type | Reset Description 
Value 
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GPIOIS = 0] R/W 16'hFFFF | “1” detect ншы. ЧИН level 
“0” detect signals edge 


8.8.4.1.5 GPIOIBE 
Description: GPIO bits both edges interrupt register 


0x0010 (reset 0х0000 0000) СРІОІВЕ 


| ви | з | зо | 29 | 28 | zr | 26 | 25 | 24 | 23 | 22 | zi | 20/19/18 |17 | 16 | 
o РЕ 


Reserved 


ate Type | Reset | Description 
Value 


[ылы [mo | пето 
СРІОІВЕ [15:0] R/W 16'h0 “1” both edges trigger an interrupt, 
"0" interrupt generation event is controlled by 
GPIOIEV 


8.8.4.1.6 GPIOIEV 
Description: GPIO bits interrupt status register 


Fm [s [2 [2 [7 [25 [5 [4 [5 [2 ЕС [9 | е [т [в 
LINER RN 


О 
ПЗ С С СО О ОС ОСЗ ОСЗ ОС ОС ОС ОС О ОС ОСЗ ОСЗ С 


Reserved 


ШЕ ШӘ В Б В ПН БОЕ 8 28 


Туре R/W 
КУЗЛЕ ЕШ ЕЕЕ ЕЕЕ ЫИ И ЕЕЕ ЕЕ И С) 


ate Type | Reset Description 
Value 
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ма | во |160  |Resmed a 


GPIOIEV [15:0] R/W 16'ҺЕЕЕЕ | GPIO bits interrupt event register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


8.8.4.1.7 GPIOIE 
Description: GPIO bits interrupt enable register 


0x0018 (reset 0x0000_0000) GPIOIE 


| Bt | a1 | зо | 29 | 20 | 27 | 26 | 25 |2] 23 | 22 | zi | 20/19/18 |17 | 16 | 


Reserved 


ЖЕЛ АВА СИ ЕЕС ЕС ЕЗ ЕС ЕС ГИ 
Name] | фе. 


GPIOIE 


нн 
rel PPP PPP PPP PPP ETT 


ate Type | Reset | Description 
Value 


pO” [8746] јо |160 [Reseved | 


GPIOIE [15:0] R/W 16'h0 GPIO bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
"0" corresponding bit interrupt isn't enabled 


8.8.4.1.8 GPIORIS 


Description: GPIO bits raw interrupt status register, and it reflects the status of interrupts 
trigger conditions detection on pins (prior to GPIOMIS) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dae О == 


~ Я 
ефе | С ОС ОС ОСЗ ОС ОС ОС ОС ОС О О ОС ОС С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


GPIORIS 


Reserved 


Pene | 
LIEN 
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I реј 
o ја [mo em [meme — — 


GPIORIS [15:0] 16'h0 GPIO bits raw interrupt status register: 
“1” interrupt condition met 
"0" condition not met 


8.8.4.1, GPIOMIS 
Description: GPIO bits masked interrupt status register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


GPIOMIS 


ЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


ate Type | Reset | Description 
Value 


[emea |RO јето |Reseved © 


GPIOMIS [15:0] 16'h0 GPIO bits masked interrupt status register: 
"1" Interrupt active 
“0” interrupt not active 


8.8.4.1.10 GPIOIC 
Description: GPIO bits interrupt clear register 


ПС СЕ ВП ШЕ РП, ПС З 


0х0024 (reset 0х0000 0000) GPIOIC 


| ei [sr [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1о | 16 | T | 18. 
а-ы, |] ] ||  h—  Á  — — 


Reserved 
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ate Type | Reset | Description 
Value 


| ма fro јето | Reserved | 


GPIOIC [15:0] WO 16'h0 GPIO bits interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


8.8.4.1.11 GPIOINEN 
Description: ОРІО input enable register 


Lm [s [2 |в [7 [2 Га Га Га Га Га [ 9 | s [e | v [в 
Dae == 


Reserved 


GPIOINEN 


н 
L7 


IC С ЕС СИ си OR RO В ШЕ ЕХ ПБС 
меу 4 ма 


ate Type | Reset | Description 
Value 


[ema |RO јет |Reseved © 


GPIOINEN [15:0] RW 160 СРЮ input enable register: 
"1" input enable. 
"0" input disable. 


8.8.4.1.12 Related Clock & Interrupt control registers 


8.8.5 Application Notes 


Programming Notes 
1) GPIOMIS is equal to GPIOIE & GPIORIS. 


8.9 APB Control Register 


Base address: 0x71300000, 0x00001 000, 0x00002000 
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[ww — јет | | 
omm |мәвая | | 
ан” јет | | 
omm — је | | 
[wwe — јето | 
w0 ооо 
owo есте | | 
тюз ооо 
[wwe — озове оно | 
ome јавето | 


АРВ ЕВ 


ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЕЛЕЛЕЛ 


D 
reserved 


| Туре | 


12С 12С 12С 12С ІС | SPI | SPI | SPI = Es hs у SIM 
4 A 3 ы 2 = 1 = 0 = 2 ч 1 "i 0 = 0 — 
ізі 
ЕД 


Туре 
в р а, 


АРВ ЕВ 
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Field Name Type Set Reset Description 
Clear Value 


INTC3 EB == ——— Enable. Active High; 
| : Disable INTC3 Controller; 
: Enable ІМТСЗ Controller; 
INTC2 EB [21] INTC2 Enable. Active High; 
0 : Disable INTC2 Controller; 
1 : Enable INTC2 Controller; 
INTC1 EB [20] RW S/C 0x0 INTC1 Enable. Active High; 
INTCO EB [19] 


ШЕ й uli 
UART3 EB [16] RW S/C 0x0 
0 : Disable ЏАВТЗ Controller; 
1 : Enable UART3 Controller; 
UART2 EB [15] RW S/C 0x0 UART2 Enable. Active High; 
0 : Disable UART2 Controller; 
1 : Enable UART2 Controller; 


0 : Disable ІМТСІ Controller; 
1 : Enable INTC1 Controller; 


INTCO Enable. Active High; 
0 : Disable INTCO Controller; 
1 : Enable INTCO Controller; 


2 Clock controller Enable. Active 
High; 

0 : Disable AP Clock controller 

Controller; 


1 : Enable AP Clock controller 
Controller; 

UARTA Enable. Active High; NO USE 
0 : Disable UART4 Controller; 

1 : Enable UART4 Controller; 


UARTS Enable. Active High; NO USE 


UART1 ЕВ [14] UART1 Enable. Active High; 
0 : Disable UART1 Controller; 
1 : Enable UART1 Controller; 
UARTO EB [13] 
l2C4 ЕВ [12] 


UARTO Enable. Active High; 
0 : Disable UARTO Controller; 
1 : Enable UARTO Controller; 


I2C4 Enable. Active High; 
0 : Disable І2С4 Controller; 
1:Enable 12C4 Controller; 


1223 Enable. Active High; 
0 : Disable 1263 Controller; 
1:Enable 12C3 Controller; 


I2C2 Enable. Active High; 
0 : Disable І2С2 Controller; 
1:Enable 12С2 Controller; 


1261 Enable. Active High; 
0 : Disable 1261 Controller; 
1:Enable 12C1 Controller; 


[223 ЕВ [11] 
[222 EB [10] 
[221 EB = 
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І2С0 EB 1220 Enable. Active High; 
0 : Disable 1220 Controller; 
1:Enable 12С0 Controller; 


SPI2 EB SPI2 Enable. Active High; 
0 : Disable SPI2 Controller; 
1:Enable SPI2 Controller; 


SPI1 Enable. Active High; 
0 : Disable БРИ Controller; 
1:Enable SPI1 Controller; 


[5] SPIO Enable. Active High; 
0 : Disable SPIO Controller; 
1:Enable SPIO Controller; 


153 EB [ 4] 153 Enable. Active High; NO USE 
0 : Disable 1153 Controller; 
1:Enable 1153 Controller; 


152 EB [ 3] 1152 Enable. Active High; NO USE 
0 : Disable 1152 Controller; 
1:Enable 1152 Controller; 


151 EB 151 Enable. Active High; 
0 : Disable 1151 Controller; 
1:Enable 1151 Controller; 
150 EB 150 Enable. Active High; 
0 : Disable 1150 Controller; 
1 : Enable 1І50 Controller; 


SIMO EB гор АМ | S/C 0х0 SIMO ЕВ 


АРВ RST 


0х00000004 AHB RST (0х00000000) APB RST 


AHB RST SET 
0x00002004 AHB RST CLR 


| AHBRSTCR | 
| ви | зі | зо | 20 | 28 | 27 | 26 | 25] 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 


reserved 
RS 
1 
т 


- 


SPI | SPI | SPI | 153 | 152 
15105 5 5 
ОБ ОБ ОБ ОБ OF 
T T T T T 
RS RS RS RS RS 
T T T T T 
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___ | т ЕЕ | | үү | | | | |__ 
T 


sever [sc |se | ве | ве | ве | ве | ве | ве | ве | ве | ве | ве | ве | ве | [зе] 


АРВ RST 


Неја Мате Туре беі/ Reset Description 
Clear Value 


eme: ms [во [с oo Reemi — — — — — ] 


INTC3 SOFT RS | [22] RW S/C 0x0 INTC3 Soft Reset. Active High; 

T 0 : Keep INTC3 in normal mode; 
1:Reset ІМТСЗ; 

INTC2 SOFT RS | [21] RW S/C 0х0 ІМТС2 Soft Reset. Active High; 

Т 0 : Keep INTC2 in normal mode; 
1:Reset INTC2; 

INTC1 SOFT RS | [20] INTC1 Soft Reset. Active High; 

Т 0 : Keep INTC1 in normal mode; 

INTCO SOFT RS | [19] 

T 


1:Reset INTC1; 
Ж INTCO Soft Reset. Active High; 
ска SOFT RST | [18] 
ОАВТА SOFT В 
5 


2 
= 


= 


= 


AP Clock Controller Soft Reset. Active 
High; 

0 : Keep AP Clock Controller in normal 
mode; 

1:Reset AP Clock Controller; 
UARTA Soft Reset. Active High; NO 
USE 

0 : Keep UART4 in normal mode; 
1:Reset UART4; 


UARTS Soft Reset. Active High; NO 
USE 


z 


0 : Keep ЧААТЗ in normal mode; 
1 : Reset UARTS; 

UART2 Soft Reset. Active High; 
0 : Keep UART2 in normal mode; 
1:Reset UART2; 


UART1 Soft Reset. Active High; 
0 : Keep ОАВТІ in normal mode; 
1:Reset UART1; 


UARTO Soft Reset. Active High; 
0 : Keep UARTO in normal mode; 
1 : Reset UARTO; 

I2C4 Soft Reset. Active High; 

0 : Keep I2C4 in normal mode; 
1:Reset 1І2С4; 


S/C 0х0 1263 Soft Reset. Active High; 


0 : Keep ІМТСО in normal mode; 
1:Reset INTCO; 
ЏАВТЗ SOFT В 
UART2 SOFT R 


= 


5 
5 


= 


| 
А 
А 
А 


Eran SOFT R 


= 


UARTO SOFT. В 
ST 


l2C4 SOFT ВОТ 


= 


1223 SOFT RST | [11] RW 
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(С 5РВЕАОТВИМ' 


[222 SOFT RST 


l2C1 SOFT RST 


СО SOFT ВОТ 


SPI2 SOFT RST 


SPI1 SOFT RST 


SPIO SOFT RST 


e 


153 SOFT RST 


152 5ОҒТ RST 


151 SOFT RST 


150 SOFT RST 


— 
— 
.. 


SIMO SOFT RST 


0x00000010 
0x00001010 
0x00002010 


Z USBPHYTUNECLR | 
| " | зі | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
5 05 


USB20 TU 
NEHSAMP 


USB20 TU 
NEPLLS 


\.0.1 


RW S/C 0x0 


2 2 2 
= = = 


2 
= 


2 2 2 
= = = 


20 


2 
= 


USB CTRLO 


USB PHY TUNE (0x16200000) 


USB PHY TUNE SET 
USB PHY TUNE CLR 


USB20 TU 
NERISE 


USB20 TU 
= В20 TUNEOT! 
05В20 ТОМЕ5О NEDSC USB20 TUNEOTG 
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0 : Keep I2C3 in normal mode; 
1:Reset 1203; 


1222 Soft Reset. Active High; 
0 : Keep І2С2 in normal mode; 
1:Reset 1262; 


І2С1 Soft Reset. Active High; 
0 : Keep I2C1 in normal mode; 
1:Reset l2C1; 


1220 Soft Reset. Active High; 
0 : Keep 1200 in normal mode; 
1:Reset l2C0; 


SPI2 Soft Reset. Active High; 
0 : Keep SPI2 in normal mode; 
1:Reset SPI2; 


SPI1 Soft Reset. Active High; 
0 : Keep ЗРИ in normal mode; 
1:Reset SPI1; 

SPIO Soft Reset. Active High; 
0 : Keep SPIO in normal mode; 
1:Reset SPIO; 


153 Soft Reset. Active High; МО USE 
0 : Keep 153 in normal mode; 
1:Reset 1153; 


152 Soft Reset. Active High; МО USE 
0 : Keep 152 in normal mode; 
1:Reset 152; 


151 Soft Reset. Active High; 
0 : Keep 151 in normal mode; 
1:Reset 151; 


150 Soft Reset. Active High; 
0 : Keep 150 in normal mode; 
1:Reset 1150; 


SIMO Soft Reset. Active High; 
0 : Keep SIMO in normal mode; 
1: Reset SIMO; 


USB_CTRLO 
USB_CTRLO SET 


USB_CTRLO CLR 


U 
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NA 
a 


Eur a 


| Туре | 


05820 RESERVED 


RW 


USB CTRLO 


Field Name Type Set Reset Description 
Clear Value 
USB20 TUNEHS | [81:30] USB20 TUNEHSAMP 
AMP 
USB20 TUNEPL | [29:28] USB20 TUNEPLLS 
LS 
USB20 TUNERIS | [27:26] USB20 TUNERISE 
E 


USB20 TUNESQ | [25:23] USB20 TUNESQ 


USB20 TUNEDS | [22:21] USB20 TUNEDSC 

С 

05820 TUNEOT | [20:18] 05820 TUNEOTG 

а 

USB20 TXBITST | [17] RW S/C 0х0 USB20 TXBITSTUFFENABLE 
UFFENABLE 

USB20_TXBITST | [16] RW S/C 0х0 05820 TXBITSTUFFENABLEH 
ОЕҒЕМАВІ ЕН 

USB20 RESERV | |15: 0] USB20 RESERVED 

ED 


USB CTRL1 


Lm [o [o p [2 7 29 [25 [s [5 [2 [7 [2 e e [v [| 


E oo и 


HSI 

Cc. 

PLL 

ON 
| туре | 
ша ә = 
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USB20 TF12KRES USB20 TFHSRES USB20 TUNEEQ 


те | ми С | = [= [= 
wer | ве ве | зе | з [е 
яви | o [o o eee 5 5 5 


USB_CTRL1 


Field Name Type Set/ Reset Description 
Clear Value 


и Бе СЕ с меен 


USB20 REXTEN Т 5] 05820 REXTENABLE 
ABLE 


USB20 TF12KRE | [13: 8] USB20 TF12KRES 
S 
USB20 TFHSRE |[7:3] USB20 TFHSRES 
S 


LVDS DISP CTRLO 


0x00002018 LVDS DISP CTRLO CLR 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | їв | 17 | 16-. 
[ае нөм 0000000: 


reserved 


Type 
Set/CIr 
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Pest | о | о | о | о | о | о|о| о|о|о|о|о|о|о|о | о] 


LVDS DISP CTRLO 


Field Name Type Set Reset Description 
Clear Value 


Dese: — mus [с oo [кше — | 


LVDSDIS OFF C | [14] LVDSDIS OFF CL 
L 


LVDSDIS OFF | [13] LVDSDIS OFF OCT 
OCT 


LVDSDIS - TXRE о или ин. лана LVDSDIS TXRESERVED 
SERVED 


USB_PHY_TEST 


0x00003004 MISC_CKG_EN (0x06000000) USB_PHY_TEST 


reserved reserved K TESTDATAOUT 


ae [е RN 


- шг TESTADDR TESTDATAIN 


USB PHY TEST 


Field Name Type Reset Description 
Value 


СТИ 


VBUS VALID EX | [26] VBUS VALID EXT. SEL 
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Т. ТЕ | 


NR RETE VALID EX mm e ——— VALID EXT 


торба (ea [mw foo отав 
Feserved азаа [no oo ја —— —  — — — —— 


TESTDATAOUT | (1916) |RO [охо  |TESTDATAOUT 
VATESTENB [15:14] VATESTENB 
TESTCLK [13] TESTCLK 


TESTDATAOUTS | [12] TESTDATAOUTSEL 
EL 


TESTADDR [11: 8] TESTADDR 
TESTDATAIN [ 7: 0] TESTDATAIN 


USB PHY CTRL 


BBEIEIEJEJEZEJEIEIEIEIEREIEJEJERES 


SS SCALE 
reserved DOWNMO erv reserved 
DE 


| Type | ШЕ Ил -?О. | 
ың шана à 
РЕКЕ 


ВЕР ја Е 
ШЕ E = - Е 


| Туре | 


USB РНУ СТВІ 


Неја Мате Туре Reset Description 
Value 


SS SCALEDOW | [26:25] | RW 0x0 SS_SCALEDOWNMODE 
NMODE 


eena Е Ro је Reed _ 


TXBITSTUFFEN | [23] TXBITSTUFFENH 
H 


TXBITSTUFFEN | [22] TXBITSTUFFEN 
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Deme: поло ре [reems | 
ози Цу (aw [oo [omae | 


|соммолоки ја [rw [о —COMMONONN — — — — — — 
эм Пт” [Ro bo је — — — —— 
еее пар [о фе ССЗ — — — — — — — 


APB MISC CTRL 


ви Ги Го Ге Га Га [6 [25 Го Га Ге Га | » Го [в [зт [ле] 
еј њен 


reserved 
Type 


- o Е 


| Туре | 


АРВ MISC СТВІ 


Неја Мате Туре Reset Description 
Value 


wei — [Bra [Ro [© [Reemi — — — — — — — 


SIM СІК РОГА |[1] RW 0x0 SIM_CLK_POLARITY 
RITY 

FMARK_POLARI RW 0x0 FMARK_POLARITY_INV 
TY_INV 


8.10 AON Control Register 


Base Addr Range Addr Map Description 


0х402Е 0000 ~ 0x402E_FFFF AON APB Reg (64k) 
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Base address: 0x402E0000, 0x00001 000, 0x00002000 


[ern [ше [емш — —— —] 
xm [жакет СИ 
ome weeen — | — — — | 
оном — [warns | | 
oma [жакан  [ — — — 
wm — —[wenmsmse | 
omm ооо 
СИ ООО ООО 
еа јето — | | 
оно УЕ | | 
ов 5 Сто с [с 


р REC 26MHZ BUF СЕС 
SET 

0x2014 REC 26MHZ BUF CFG 
CLR 


wwe ао 
ome мота | — — — | 
тюс јект | | 
mc — јето | 
ною јан | | 
mmm јон — | | 
owm —  |mmomser — | — — — — —  —] 
oma ана — | —  — | 
онов јет | | 
omm — meas (| 
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шо вом 
omm — во — | | 
oum — —[msecmse — | | 
omm — —wsecman | — — — 
ow — СИЕ | 
[omm — —[cwmacmtan| —  — 


0x1038 PLL SOFT CNT DONE 
SET 

0x2038 PLL SOFT CNT DONE 
CLR 


ow роон | | 
озсо СЕТ | = SSS 
ooe [oseese | © — 
ome ветот | | 
wos јето | | — — — o 
емо јето ј | 
[mw јание | 
omm јатието | | 


0х1054 FUNC TEST BOOT ADDR 
SET 

0x2054 FUNC TEST BOOT ADDR 
CLR 


[wm —  [mwoscomiser | | _ 
[omm — јавено | ă oC 
отн ТЕ | | 
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[ome јонот ј | 
[mw — КЕ ТС | | 
[omm — онооно | | 
omo јаемоеет | | 
[omm јама | | 
аю” јавето | 
[omm СЕТЕ | | 
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APB EBO 


0x00000000 AHB EBO (0x7401C000) APB EBO 
0x00001000 AHB EBO SET АРВ ЕВО SET 
0x00002000 АНВ_ЕВО CLR АРВ_ЕВО CLR 


7T 
S0. 


EB 


ње | а be а ера Ре ИИА 
Sever [sc [se | ве [se | ве | ве [se [se | ве | ве [se [se | | ве | se se] 


ПСИ ЕЕ ER ЕТЕ В СВЕ ЕЕС ЕС ЕГЕЙ ГҮ 
INT | EIC EF AP AO AP AO KP РМ | РМ | РМ | PW | СР! ТР ЕМ AD 
Cc. ЈЕ 05 Т М 5 М D M3 M2 M1 MO О С Е С. 
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КЕЗ5РАЕАОТВИМ 


SC7731C Device Specification 


| Type | 


ааа АЗЕ 


МВ На 532 ЕВ Е Е Е Е ЕВ ЕВ ЕВ 
0 = ST. B B B B 
E: EB 
ем | и ти | пи | ви | ви | СЛІСІЕЛІСІ 


ес [se | ве [se [se [se | ве | ве | ве | 


АРВ_ЕВО 


Field Мате Туре беі/ Reset Description 
Clear Value 


| 


СА? DAP EB [30] 


СА? 151 EB [29] 


СА7 Т50 ЕВ [28] 
| 


| 
| 
АР WDG ЕВ [24] 
МӨРІ ЕВ [23] 
SPLK ЕВ [22] 


[21] 


AON (РС Enable. Active High; 
0 : Disable AON І2С Controller; 
: Enable AON (РС Controller; 


DAP Enable. Active High; 

0 : Disable DAP Controller; 

1:Enable DAP Controller; 
Cortex-A7 TimeStamp1 Enable. Active 
High; 

0 : Disable Cortex-A7 TimeStamp1; 
1:Enable Сопех-А? TimeStamp1; 
Cortex-A7 TimeStamp0 Enable. Active 
High; 

0 : Disable Cortex-A7 TimeStamp0; 
1:Enable. Cortex-A7 TimeStamp0; 


GPU Enable. Active High; 

0: Disable GPU; 

1:Enable GPU; 

AON Clock controller Enable. Active 
High; 

0 : Disable AON Clock controller; 
1:Enable AON Clock controller; 


MM system Enable. Active High; 
0: Disable MM system ; 
1 : Enable MM system ; 


AP Watch Dog Enable. Active High; 
0 : Disable AP Watch Dog; 
1: Enable AP Watch Dog; 


MSPI Enable. Active High; 
0 : Disable MSPI; 
1:Enable MSPI; 


AON Spinlock Enable. Active High; 
0 : Disable AON Spinlock; 
1 : Enable AON Spinlock; 


AON IPI Enable. Active High; 
0 : Disable AON IPI; 
1 : Enable AON IPI; 


PIN Reg Enable. Active High; 
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0 : Disable PIN Reg; 
1 : Enable PIN Reg; 
VBC EB [19] VBC Enable. Active High; 
0 : Disable VBC; 
1 : Enable VBC; 
AUD EB [18] AUD Enable. Active High; 
AUDIF EB [17] 
ADI EB [16] 


0 : Disable AUD; 
1 : Enable AUD; 
AUDIF Enable. Active High; 
INTC EB [15] 
EIC EB [14] 
EFUSE EB [13] 


0 : Disable AUDIF; 
1 : Enable AUDIF; 


ADI Enable. Active High; 

0 : Disable ADI; 

1 : Enable ADI; 

AON INTC(for Wakeup) Enable. Active 
High; 

0 : Disable AON ІМТС; 

1 : Enable AON INTC; 


EIC Enable. Active High; 
0 : Disable EIC; 
1 : Enable EIC; 


EFUSE Enable. Active High; 
0 : Disable EFUSE; 
1 : Enable EFUSE; 


AON TMR Enable. Active High; 
0 : Disable AON TMR; 
1 : Enable AON TMR; 


AP SYST Enable. Active High; 
0 : Disable AP SYST; 
1 : Enable AP SYST; 


AON SYST Enable. Active High; 
0 : Disable AON SYST; 
1 : Enable AON SYST; 


KPD Enable. Active High; 
0 : Disable KPD; 
1 : Enable KPD; 


PWMS Enable. Active High; 
0 : Disable PWM3; 
1 : Enable PWM3; 


PWM?2 Enable. Active High; 
0 : Disable PWM2; 
1 : Enable PWM2; 


РУ/М1 Enable. Active High; 
0 : Disable PWM1; 
1 : Enable PWM1; 


D 
ШЕ 
ај. 
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АР ТМВО Enable. Active High; 
0 : Disable AP TMRO; 
1 : Enable AP TMRO; 
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PWMO EB PWMO Enable. Active High; 
0 : Disable PWMO; 
1 : Enable РУ/МО; 


GPIO EB GPIO Enable. Active High; 
0 : Disable GPIO; 
1 : Enable GPIO; 


TPC Enable. Active High; 
0 : Disable TPC; 


1 : Enable TPC; 


FM Enable. Active High; 
0 : Disable FM; 
1 : Enable FM; 


ADC Enable. Active High; 
0 : Disable ADC; 
1 : Enable ADC; 


APB EB1 


АНВ EB1 (0х00138021) АРВ ЕВ1 


АНВ ЕВ1 5ЕТ АРВ EB1 SET 


ШЕНІСІСІС ЖЕН 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІНДЕЛЕЛЕЛЕЛЕ 
is 


5. Е 


Е °З 


ic 


әјә 
ТОЈ ЕЧЕЧЕЧЕЧЕЧЕЧЕЧЕЗЕЧЕЗЕЧЕЧЕЧЕЗЕЧЕЗ 


АРВ_ЕВ1 


Неја Мате Туре беі/ Reset Description 
Clear Value 


Dese: — Потап [во [с oo |және — | 
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ИЄ 


DJTAG EB [19] DJTAG REG Enable. Active High; 
0: Disable ОУТАС АРВ REG; 
1: Enable ОУТАС АРВ REG; 
RINGOSC EB [18] RINGOSC REG Enable. Active High; 
0: Disable RINGOSC APB REG; 
1: Enable RINGOSC APB REG; 
PUB REG EB [17] PUB AHB REG Enable. Active High; 
0: Disable PUB AHB REG; 
1: Enable PUB AHB REG; 
DMC EB [16] DMC Enable. Active High; 
0: Disable DMC; 
1: Enable DMC; 
ВЕТ! SBI EB [15] RFTI SBI Enable. Active High; 
MDAR EB [14] 
GSP EMC EB [13] 
ZIP EMC EB [12] 
DISP. EMC EB [11] 
AP TMR2 EB [10] 
AP TMR1 EB 


0 : Disable ВЕТ! ВІ; 
1 : Enable БЕТІ SBI ; 

CA7 WDG EB Ш 
AVS1 EB ka 


= 


= 


2 
= 


2 
= 


1 : Enable MDAR; 


GSP EMC Port Enable. Active High; 
0 : Disable GSP EMC Port ; 
1 : Enable GSP EMC Port ; 


ZIP EMC Port Enable. Active High; 
0 : Disable ZIP EMC Port ; 
1 : Enable ZIP EMC Port ; 


DISP EMC Port Enable. Active High; 
0 : Disable DISP ЕМС Port ; 
1 : Enable DISP EMC Port ; 


AP ТМН2 Enable. Active High; 
0 : Disable AP TMR2; 
1 : Enable AP TMR2; 


AP ТМВІ Enable. Active High; 

0 : Disable AP ТМВІ; 

1 : Enable AP ТМВІ; 

Cortex-A7 Watch Dog Enable. Active 
High; 

0 : Disable Cortex-A7 Watch Dog; 

1 : Enable Cortex-A7 Watch Dog; 


АМ51 Enable. Active High; 
0 : Disable AVS1; 
1 : Enable AVS1; 


АУ50 Enable. Active High; 
0 : Disable AVSO; 
1 : Enable AVSO; 


PROBE Clock Enable. Active High; 
0 : Disable PROBE Clock; 
1 : Enable PROBE Clock; 


0x0 AUX2 Clock Enable. Active High; 


2 
= 


2 
= 


2 
= 


2 
= 


2 
= 


2 
= 


2 
= 


MDAR Enable. Active High; 
AVSO EB 


0 : Disable MDAR ; 
PROBE EB 


2 
Е 


[mw — [scc 


AUX2 EB 
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и : Disable AUX2 Clock; 
: Enable AUX2 Clock; 
AUX1 EB [ 3] AUX1 Clock Enable. Active High; 
| : Disable AUX1 Clock; 
: Enable AUX1 Clock; 
AUXO EB [ 2] AUXO Clock Enable. Active High; 
0 : Disable AUXO Clock; 
1 : Enable AUXO Clock; 


THM EB [ 1] THM Clock Enable. Active High; 
0 : Disable THM; 
1 : Enable THM; 
RW 


PMU Clock Enable. Active High; 
0 : Disable PMU; 
1 : Enable PMU; 


APB RSTO 


AHB RSTO (0x00000000) APB RSTO 
AHB_RSTO SET APB_RSTO SET 
AHB_RSTO CLR APB_RSTO CLR 


ӘНЕ ое стены 


СЕЛ зо | ве | ве | ве | зе | ве | ве | ве Дао | ве | ве [зе | ве [зе [зе] 


APB RSTO 
Field Name Type Set/ Reset Description 
Clear Value 
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ТЕЛІ: је [mo [sc [oo 3 
S/C 0x0 


122 SOFT ВТ [30] AON I2C Soft Reset. Active High; 


0 : Keep AON І2С in normal mode; 
1 : Reset AON I2CI; 

САУ TS1 SOFT 

RST 


Cortex-A7 TimeStamp1 Soft Reset. 
Active High; 

0 : Keep Cortex-A7 TimeStamp1 in 
normal mode; 


1 : Reset Cortex-A7 Тітебіатрі ; 


Cortex-A7 TimeStamp0 Soft Reset. 
Active High; 


0 : Keep Сопех-А7 Тітебіатро in 
normal mode; 


1 : Reset Cortex-A7 Тітебіатро ; 


DAP Soft Reset. Active High; 
0 : Keep DAP in normal mode; 
1:Reset DAP; 


MSPI Part1 Soft Reset. Active High; 
0 : Keep MSPI Рай1 in normal mode; 
1:Reset MSPI Partt; 


MSPI Part0 Soft Reset. Active High; 
0 : Keep MSPI Part0.in normal mode; 
1:Reset MSPI Part01; 


AON Splinlock Soft Reset. Active High; 


0 : Keep AON Splinlock in normal 
mode; 


RW S/C 0х0 
ШЫ 1:Reset AON Splinlock; 
AON IPI Soft Reset. Active High; 
0 : Keep AON IPI in normal mode; 


СА? Т50 SOFT 
RST 


DAP_MTX_SOFT 
RST 


MSPI1_SOFT_R 
ST 
MSPIO_SOFT_R 
ST 


SPLK_SOFT_RS 
1 
ІРІ SOFT. RST 


CKG SOFT RST 


PIN SOFT RST 
VBC SOFT RST 
AUD SOFT RST 
AUDIF SOFT R 
ST 

ADI ФОЕТ RST 
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1: Reset AON IPI Splinlock; 
AON Clock Controller Soft Reset. 
Active High; 


0 : Keep AON Clock Controller in 
normal mode; 


1: Reset AON Clock Controller; 
PIN Reg Soft Reset. Active High; 
0 : Keep PIN Reg in normal mode; 
1 : Reset PIN Reg; 

VBC Soft Reset. Active High; 

0 : Keep VBC in normal mode; 

1 : Reset VBC; 

AUD Soft Reset. Active High; 

0 : Keep AUD in normal mode; 

1 : Reset AUD; 


AUDIF Soft Reset. Active High; 
0 : Keep AUDIF in normal mode; 
1 : Reset AUDIF; 


ADI Soft Reset. Active High; 
0 : Keep ADI in normal mode; 
1 : Reset ADI; 
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INTC. SOFT RST | [16] 


EIC SOFT RST 
EFUSE . SOFT R 


АР ES SOFT | [13] 
AP TMRO SOFT | [12] 
_RST 
AON TMR SOFT | [11] 
_RST 
AP_SYST_SOFT | [10] 
_RST 


AON_SYST_SOF 
T_RST 


KPD-SOFT RST 
PWMS SOFT В 
ST 

PWM2 SOFT R 
ST 


AON ІМТС Soft Reset. Active High; 
0 : Keep AON INTC in normal mode; 
1 : Reset AON INTC; 


EIC Soft Reset. Active High; 
0 : Keep EIC in normal mode; 
1 : Reset EIC; 


EFUSE Soft Reset. Active High; 
0 : Keep EFUSE in normal mode; 
1 : Reset EFUSE; 


AP Watch Dog Soft Reset. Active High; 


0 : Keep AP Watch Dog in normal 
mode; 


1 : Reset AP Watch Dog; 


AP TMRO Soft Reset. Active High; 
0 : Keep AP TMRO in normal mode; 
1 : Reset AP TMRO; 


AON TMR Soft Reset. Active High; 
0 : Keep AON TMR in normal mode; 
1 : Reset AON TMR; 


AP SYST Soft Reset. Active High; 

0 : Keep AP SYST in normal mode; 

1 : Reset AP SYST; 

AON SYST Soft Reset. Active High; 
0 : Keep AON SYST in normal mode; 
1 : Reset AON SYST; 

KPD Soft Reset. Active High; 


0 : Keep KPD in normal mode; 

1 : Reset KPD; 

РММЗ Soft Reset. Active High; 
0 : Keep PWMG in normal mode; 
1 : Reset PWM3; 

РУ/М2 Soft Reset. Active High; 
0 : Keep PWMe in normal mode; 
1 : Reset РУ/М2; 


PWM1 Soft Reset. Active High; 
0 : Keep PWM1 in normal mode; 
1 : Reset PWM1; 

PWMO Soft Reset. Active High; 
0 : Keep PWMO in normal mode; 
1 : Reset PWMO; 

GPIO Soft Reset. Active High; 

0 : Keep GPIO in normal mode; 
1 : Reset GPIO; 

TPC Soft Reset. Active High; 

0 : Keep TPC in normal mode; 

1 : Reset TPC; 


0х0 FM Soft Reset. Active High; 
0 : Keep FM in normal mode; 


z 


z 


2 
Е 


2 
Е 


2 
= 


2 
= 


20 


20 


2 
= 


2 
= 


2 
= 


PWMO SOFT R 
ST 

СРІО SOFT RS 
1 


TPC SOFT RST 
FM SOFT RST 
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2 
= 


2 
= 


20 D 20 D 


PWM1_SOFT_R 
ST 
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= Ен и ви 


и SOFT ВАТ ADC Controller Soft Reset. Active 
High; 
0 : Keep ADC Controller in normal 
mode; 
1 : Reset ADC Controller; 


APB RST1 


BNEIEIEIEJEZEJEIEIEIEIEREIEJEJEZES 


J | 


АРВ RST1 


Неја Мате Туре беі/ Reset Description 
Clear Value 


Dese: mm [no [с oo СС — — — — —] 


PUB DJTAG SO | [23] RW S/C 0x0 PUB DJTAG Soft Reset. Active High; 

FT RST 0 : Keep PUB DJTAG in normal mode; 
1 : Reset PUB DJTAG; 

GPU DJTAG SO | [22] RW S/C 0x0 GPU DJTAG Soft Reset. Active High; 

FT RST 0 : Keep GPU DJTAG in normal mode; 
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(С ЗРВЕАОТВОМ 
Po ResetGPU_LDJTAG; | 


[21] S/C 0x0 


MM_DJTAG_SOF 
T_RST 


CP2_DJTAG_SO 
FT_RST 


CPO DJTAG SO 
FT RST 


AP DJTAG SOF 
T RST 


AON DJTAG SO 
FT RST 


LVDSRF CALI S 
OFT RST 


LTH SOFT RST 


RINGOSC SOFT 
. RS 


RFTI SBI SOFT 
RST 


MDAR SOFT RS 
T 


BB_CAL_SOFT 
RS 


DCXO LC SOFT 


T = 
_RST 


AP_TMR2_SOFT 
RST 


АР ТМВІ SOFT 
_RST 


CA7 WDG SOF | [7] 
T RST 


V.0.1 


2 
= = 


2 
Е 


2 2 
Е = 


2 
= 


[8 8 3 38, 3 * 9 қанай 
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MM DJTAG Soft Reset. Active High; 
0 : Keep MM DJTAG in normal mode; 
1 : Reset MM DJTAG; 


CP2 DJTAG Soft Reset. Active High; 
0 : Keep CP2 DJTAG in normal mode; 
1 : Reset CP2 DJTAG; 


СРО DJTAG Soft Reset. Active High; 
0 : Keep СРО DJTAG in normal mode; 
1 : Reset СРО DJTAG; 


АР DJTAG Soft Reset. Active High; 
0 : Keep АР DJTAG in normal mode; 
1: Reset AP DJTAG; 


AON DJTAG Soft Reset. Active High; 
0: Keep AON DJTAG in normal mode; 
1 : Reset AON DJTAG; 

LVDSRF CALI Soft Reset. Active 
High; 

0 : Keep LVDSRF CALI in normal 
mode; 

1: Reset (МОЗВЕ CALI; 


LTH Soft Reset. Active High; 
0 : Keep LTH in normal mode; 
1 : Reset LTH; 


RINGOSCI Soft Reset. Active High; 
0 : Keep RINGOSC in normal mode; 
1 : Reset RINGOSC; 


ВЕТІ SBI Soft Reset. Active High; 
0 : Keep RFTI_SBI in normal mode; 
1 : Reset RFTI SBI; 


MDAR Soft Reset. Active High; 

0 : Keep MDAR in normal mode; 

1 : Reset MDAR; 

BB LDO Calibration Soft Reset. Active 
High; 

0 : Keep BBLDO Calibration in normal 
mode; 

1 : Reset BB LDO Calibration; 


DCXO TMR Soft Reset. Active High; 
0 : Keep DCXO TMR in normal mode; 
1: Reset DCXO ТМВ; 


AP TMR2 Soft Reset. Active High; 
0 : Keep AP TMR2 in normal mode; 
1 : Reset AP TMR2; 


AP ТМВІ Soft Reset. Active High; 
0 : Keep AP ТМВІ in normal mode; 
1 : Reset AP ТМВТ; 

Cortex-A7 Watch Dog Soft Reset. 
Active High; 

0 : Keep Cortex-A7 Watch Dog in 
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normal mode; 
1 : Reset Cortex-A7 Watch Dog; 
AVS1 SOFT RS RW S/C 0x0 AVS1 Soft Reset. Active High; 
Т 0 : Keep AVS1 in normal mode; 
1 : Reset AVS1; 
a SOFT_RS |[5] AVSO Soft Reset. Active High; 
0 : Keep AVSO in normal mode; 
1 : Reset AVSO; 
DMO- PHY_SOFT | [4] ОМС РНУ Soft Reset. Active High; 
0 : Keep DMC PHY in normal mode; 
1 : Reset DMC PHY; 


GPU THMA SO |[3] GPU THMA SOFT RST 
FT RST 
ARM THMA SO |[2] RW S/C 0x0 ARM_THMA_SOFT_RST 
FT_RST 


THM SOFT RST |[1] RW S/C 0х0 ТНМ Soft Reset. Active High; 
0 : Keep THM in normal mode; 
1 : Reset THM; 

PMU SOFT RST RW S/C 0x0 PMU Soft Reset. Active High; 
0 : Keep PMU in normal mode; 
1 : Reset PMU; 


APB RTC EB 


Г ао | аға ято ев Newer | мене | 
[ооо | АРВ АТС ЕВ SET [APs ATC. EB SET 
Го | — висат | масон | 
ШИЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕНЛЕЛЕЛЕН 


= Е 


в в 
еј = С С С 
нок ООО se ЕЕ 


me [me m СС | пи m | и ли | пи | ли 
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APB_RTC_EB 


Field Name Type Set/ Reset Description 
Clear Value 


Dee: — mus mo [с [ш аа 


BB CAL RTC E [18] RW S/C 0х0 RTC Clock Enable of ВВ LDO 
В Calibration. Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
DCXO LC RTC | [17] АТС Clock Enable of ПСХО ТМВ. 
EB 


Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AP TMR2. Active 
High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AP TMR1. Active 
High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


GPU THMA RTC AUTO EN 
ARM THMA RTC AUTO EN 
GPU THMA RTC EB 


АР TMR2 RTC | [16] 


AP ТМВІ ВТС | [15] 


GPU THMA RT | [14] 
C. AUTO EN 


ARM THMA RT 
C AUTO EN 


GPU THMA RT 


[13] 
[12] 
ARM THMA RT | [11] 
[10] 
7] 


THM RTC EB 


СА? WDG ВТС. й 


THM ВТС ЕВ 


АТС Clock Enable ої Cortex-A7 Watch 
Dog. Active High; 


0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AP Watch Dog. 
Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC DIV5 Clock Enable of EIC. Active 
High; 

0 : Disable RTC DIV5 Clock; 

1 : Enable RTC DIV5 Clock; 

RTC Clock Enable of AP EIC. Active 
High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


m 


AP_WDG_RTC_ 


ЕС RTCDV5 ЕВ 
ЕС ВТС ЕВ й 
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АР -TMRO ВТС | [5] ШЕ 
i m "LE 
і ти ИШ 


RTC Clock Enable of АР TMRO. Active 
High; 
: : Disable ВТС Clock; 

: Enable RTC Clock; 
ВТС Clock Enable of AON TMR. Active 
High; 
2 : Disable RTC Clock; 

: Enable RTC Clock; 


RTC Clock Enable of AP SYST. Active 
High; 
| : Disable ВТС Clock; 

: Enable RTC Clock; 


АТС Clock Enable of AON SYST. 
Active High; 
: : Disable RTC Clock; 

: Enable RTC Clock; 
RTC Clock Enable of KPD SYST. 
Active High; 
и : Disable RTC Clock; 

: Enable RTC Clock; 


ARCH_RTC_EB RTC Clock Enable of Architecture. 
Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
Note : This bit should be always 
asserted, unless in debug purpose. 


a | SYST RTC 


KPD RTC EB 


REC 26MHZ BUF CFG 


| 0х00000014 | ВЕС 26МН7 ВЏЕ СЕС (0х00000011) | REC 26МН2 BUF CFG | 26MHZ BUF СЕС 


0x00001014 REC 26MHZ BUF CFG SET E rx ari plc 


0x00002014 REC 26MHZ BUF CFG CLR Te л ашса 


ви [зг [з [ж] [т [5 [29 [28 [з [зе [т [ж [лә [в [зт [15] 
еј и 


"М Ш 


wem ом ПЛ С 
Ел —— — ë OO С. 
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REC 26MHZ BUF CFG 


Field Name Type Set Reset Description 
Clear Value 


БЕ 


REC 26MHZ 1. = АМ/ S/C 0x0 0: 26M A2D 1 power on/off control by 
FORCE PD PMU 
1: force 26M A2D 1 power down 


REC 26MHZ 1 |[4] RW S/C 0х1 АЕ sinewave 26M clock receive buf1 
CUR SEL bias current select signal: 
1: 110чА 0: 600A 


[sy [Ro [sc [oo Rene | 
REC 26МН7 0. RW S/C 0х1 RF sinewave 26M clock receive bufO 
CUR SEL bias current select signal: 

1: 1100А 0: 600A 


SINDRV CTRL 


SINDRV. СТВІ (0x00000000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | їв 


reserved 
Type 


знан SINDRV L 
VL 


E ________ тебе 
яви ГСС 


бІМОНУ СТВІ 
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Field Name Type Set Reset Description 
Clear Value 
ЗЕ Е Е NEL РЕ 


оа је је је шуш 


SINDRV ЕМА S |[1] (ЕМА, ЕМА SQUARE) 
QUARE (0,0) floating 
(0,1) square output 
(1,0) sine output 
(1,1) square output 


копита i [mw sc -|o9  [set&souanE — — — — 


ADA SEL CTRL 


0x0000201C ADA SEL CTRL CLR 
| Bit (зя | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | їв | 17 | їв 
| мате m 


reserved 


Type 
Set/CIr 


- Е 


АРА SEL СТВІ 


Field Name Type Set Reset Description 
Clear Value 


i | TD MODE T 0: work in Ба mode; 1: work in T/G 
mode 

TW МОРЕ SEL Is pn [ee a 0: work in W/G mode; 1: work in T/G 
mode 
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EL 


EL 


VBC CTRL 


BEBEREIEIEIEZEIEJEIEEIEREIEIENEAES 


VB 
AUD INT EET 
reserved SYS SEL O INT SY 
= S_SEL 


са è LINCHNCM 


МВС ADO1 УВС DAO1 УВС AD23 | VBC_ADO1 УВО DAO1 
INT SYS INT SYS DMA SY DMA SY DMA SY 
SEL S SEL S SEL 


VBC CTRL 


Field Name Type беі/ Reset Description 
Clear Value 


eme: Потап но [с |ә |е — | 


AUDIF СКО AU | [20] AUDIF СКО AUTO ЕМ 
TO EN 


AUD INT. SYS S | [19:18] AUD INT SYS SEL 

EL 

VBC AFIFO INT |[17:16] | RW S/C 0х0 ҮВС АҒІҒО INT SYS SEL 
.SYS SEL 

VBC AD23 INT | [15:14] | RW S/C 0х0 ҮВС AD23 INT SYS SEL 
SYS SEL 


УВС ADO1 INT | [13:12] УВС Ар01 INT SYS SEL 
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|SYS SEL | SEL 


атары DAO1 INT | [11: — ава aS DAO1 INT SYS SEL 
SYS SEL 
VBC AD23 DMA VBC AD23 DMA SYS SEL 
. SYS SEL 
УВС AD01 ОМА |[7:6] RW S/C 0x0 УВС ADO1 ОМА SYS SEL 
. SYS SEL 
УВС рА01 ОМА | [5: 4] RW S/C 0x0 VBC_DA01_DMA_SYS_SEL 
_SYS_SEL 


УВС ІМТ СРО А | [3] RW S/C 0x0 VBC_INT_CPO_ARM_SEL 
RM_SEL 
VBC_INT_CP1_A |[2] RW S/C 0x0 VBC_INT_CP1_ARM_SEL 
RM_SEL 
VBC DMA CPO |[1] RW S/C 0x0 УВС ОМА СРО ARM SEL 
ARM SEL 
VBC_DMA_CP1_ RW $/С 0х0 УВС ОМА CP1 ARM SEL 
ARM SEL 


PWR CTRL 


0x00000024 PWR CTRL (0х0000ҒС06) PWR CTRL 
0x00001024 PWR CTRL SET PWR CTRL SET 


0x00002024 PWR CTRL CLR PWR CTRL CLR 


| s |a] зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 ло | 16 | 17 | 16 | 
| ете 4. 222227 


reserved 


reserved 


5/С | 5/С | 5/С | 5/С 


PWR CTRL 


Field Name Type Set Reset Description 
Clear Value 


коме mus но [с oo meme: — | 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 891 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


E SPREADTRUM | SC7731C Device Specification 


DSI PHY PD S | [15] 2 level power down signal , 1:power 
down, О:ромег on 

CSI1 PHY PD S | [14] 2 level power down signal , 1:power 
down, О:ромиег on 

CSIO PHY PD S | [13] RW S/C 0х1 2 level power down signal , 1:ромег 
down, 0:power on 

DSI PHY PD [12] RW S/C 0х1 2 level power down signal , 1:ромег 
down, О:ромег on 

CSI1 PHY PD [11] RW S/C 0х1 2 level power down signal , 1:power 
down, О:ромег on 

CSIO PHY PD [10] RW S/C 0х1 2 level power down signal , 1:power 
down, О:ромег on 


олт тэт sme [ta mw [sc је [ответ — — — —] 
Сат тво sos [t — mw [эс ре [ство — | 
шені fra fro [se foo О 


EFUSE BIST P [ 3] RW EFUSE BIST PWR ON 

WR ON 

FORCE DSI PH |[2] RW FORCE DSI PHY SHUTDOWNZ 
Y SHUTDOWNZ 

FORCE CSI PH | [1] RW S/C 0х1 FORCE CSI PHY SHUTDOWNZ 
Y SHUTDOWNZ 


зато ig [aw sc |oo [ётю O 


TS CFG 


0x00000028 TS CFG (0x00000000) TS CFG 
0x00001028 TS CFG SET TS CFG SET 


0x00002028 TS CFG CLR TS CFG CLR 


| B |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 297} 22 | 21 | 20 | 19 | v8 | 17 | 16 | 


reserved 


ЕКЕН тете 
Co ПЕН НС ee В ВЕ ПЕ С НЕ 
ЕСІ ЕЕНИТИ ЕИ В АС С ЕЕ ЕСЕ ЕС 8 


- reserved reserved reserved 
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TS. CFG 


Field Name Type Set Reset Description 
Clear Value 


үчн ер е CNN 
geeew ll И зке е 
тесна ШШ еј ЫШ | 


mie Т: ы. 
hl alll lll n 


ЕЕ RR RN 


EVENTACK RES | 4) 0х0 EVENTACK RESTARTREQ TS01 
TARTREQ Т501 


Deme: fea [no se је meme — — — — — 


EVENT RESTAR | [1] RW S/C 0x0 EVENT RESTARTREQ 1501 
ТВЕО 1501 

EVENT. HALTRE БЕНЕН је EVENT HALTREQ 1501 

а 7501 


BOOT MODE 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


reserved 


н 
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[туре | ю | [мо few | по | по | во | по | по | по | по | ro | 
34 — E32 o ë DEEN ШШЕШШ 


BOOT MODE 


Field Name Type Set Reset Description 
Clear Value 


emer mus [mo [с oo Reemi — | 


WPLL OVR FRE | [12] WPLL Over Frequency from 921.8M to 
Q SEL 12 


ma [Ro је [oo веома  — 
PTEST FUNC A RW S/C 0x0 PTEST FUNC ATSPEED SEL 
TSPEED SEL 
PTEST FUNC M |[7] 0x0 Function Test mode status. 
ODE 
PTEST FUNC D 0x0 Function Test mode status. 
MA_MODE 


ее ЕС БЕН [о | фе [ше | 
Fuss pionnen |] [AO | [оо | Swapping inves 


ИЕ А є з 
Te ла й мы И 
жетегін M № Й 
с ЛИ д |ш е од Й 


BB ва CTRL 


KCHEREIEIEIEZ2EIEIEIEIEIEREIEREIEZE] 


ja 
BB BG R 
reserved он | ? BB LDO V 


| Type | 
vee еб кашы 


BB BB BB LDO R BB BB BB BB ТЕТЕ ВВ ВВ ВВ ВВ 
_В _В EFCTRL LD LD LD LD B B B B 
G_ GI О О О О а а а а 
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ВВ! | ЕХ 

AS | T 

Е | В 
м | ЕМ 


BB ва CTRL 


Field Name Type беі/ Reset Description 
Clear Value 


ewe: — [ms је oo [Reemi — | 


BB CON BG [22] RW S/C 0х0 BG ТОРІ selftest ref voltage output 
enable 
0 (def) disable test ref voltage 
output 
1 enable test ref voltage 
output 


BB LDO V [19:16] | RW $/С 0х0 choose LDO output level 
00 (def) 0.9V 

BB BG RBIAS E | [15] RW S/C 0x0 Internal generating current enable 

N 0 (def) disable int generating 
current 
1 enable int generating 
current 

BB BG IEXT IB | [14] RW S/C 0x0 External current input enable 

_ЕМ 0 (def) disable ext current input 
1 enable ext current 
input 


ВВ LDO REFCT | [13:12] BB LDO REFCTRL 

RL 

ВВ LDO AUTO | [11] RW S/C 0х1 ВВ LDO AUTO PD ЕМ 
PD EN 

BB LDO SLP P | [10] RW S/C 0х1 ВВ LDO ЗІР PD ЕМ 
D EN 

B LDO FORCE RW BB LDO FORCE ON 
_ON 

BB LDO FORCE LM ВВ ІРО FORCE PD 
_РБ 


[3] 
[2] 
[1] 


0х0 
0х0 
BB BG AUTO P 0х1 BB BG AUTO PD ЕМ 
D EN 
Ба: E 0х1 
Е 
Ба | 2 0x0 
м - 0x0 


BB BG SLP PD pu | ШІ BB BG ЗІР PD EN 
.EN 
BB BG FORCE ІШ | p BB BG FORCE ON 
ON 


BB BG FORCE гор | оо | BB BG FORCE PD 


БЕНЕН 
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CP_ARM_JTAG_CTRL 


0x00000034 CP_ARM_JTAG_CTRL (0x00000000) CP_ARM_JTAG_CTRL 


0x00001034 CP_ARM_JTAG_CTRL SET а 


CP ARM JTAG CTRL 


0x00002034 CP ARM JTAG CTRL CLR 


| " |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 23 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 
са 4. . 


reserved 


vee 


LINERERERERERKSERERERERERERERERERES 
Рв е |а |а ә Ге | е |» е ао 0 


СР ARM JTAG P 
IN SEL 


ГЛ 6 
ен |о СГ ОС ОС С СЗ СЗ 


reserved 


СР АВМ JTAG СТВІ 


Field Name Type Set Reset Description 
Clear Value 


РІМ 


PLL SOFT CNT DONE 


0x00000038 PLL SOFT CNT DONE (0x0000037F) PLL SOFT CNT DONE 


0x00001038 PLL SOFT CNT DONE SET БЕКОН E 
0x00002038 PLL SOFT CNT DONE CLR не E 


| " | зі | зо | 29/28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 


reserved 


н 5 


хи | хті | гез | УМЕ | МЕ | СР ТО | ОР 
reserved BU | BU | ем | IPL | IPL | LL_ s LL_ 
Fi | Fo | ed | а |11 | so 50 
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Set/CIr 


PLL SOFT CNT DONE 


Field Name Type Set Reset Description 
Clear Value 


XTLBUF1 SOFT XTLBUF1 count to ИИ by software. 
-СМТ DONE 

XTLBUFO SOFT XTLBUFO count to stability by software. 

СМТ DONE 


арен ЕЕ 
WIFIPLL2 SOFT RW S/C 0х1 WIFIPLL2 count to stability by 

СМТ DONE software. 

WIFIPLL1 SOFT | [5] RW S/C 0х1 WIFIPLL1 count to stability by 

СМТ DONE software. 

CPLL SOFT СМ |[4] RW S/C 0х1 CPLL count to stability by software. 
T DONE 

WPLL SOFT CN |[3] RW S/C 0х1 WPLL count to stability by software. 
T DONE 

TDPLL SOFT C |[2] RW S/C 0х1 TDPLL count to stability by software. 
NT DONE 

DPLL SOFT СМ |[1] RW S/C 0х1 DPLL count to stability by software. 
T DONE 

MPLL SOFT CN RW S/C 0х1 MPLL count to stability by software. 
T DONE 


DCXO LC REGO 


0x0000003C DCXO LC REGO (0x00000000) DCXO LC REGO 
0x0000103C DCXO LC REGO SET DCXO LC REGO SET 


0x0000203C DCXO LC REGO0 CLR DCXO LC REGO CLR 


МЕНЕН АЕ ЕЕ eee) 
л 


reserved 


506 


reserved reserved 
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Ба ән ББ 
СГС 


DCXO ІС REGO 


Field Name Type Set/ Reset Description 
Clear Value 
pug [RO [ | Red O  — - 


|осхо то пло is Ro. | јо Е ООО | 
ее [a [б sc oo [Reseved o y 


DCXO LC FLAG | [1] RW S/C 0x0 Clear DCXO LC flag. 

_CLR 

ОСХО LO CNT. Bn pee је ЕН Clear DCXO LC counter. 
LR 


DCXO LC REG1 


Loi [s |» |» Ге Га | [25 s [5 | [т | 2 [19 [e | v [15. 


DCXO LC CNT 


Type 


4 ВИННЫЕ 
[eset С С С | за А В ПС ПЕС ЕСЕ С о | С 
НЕСЕ не сен ЕИ e НЕ ВЕ Е (о 


ОСХО ІС СМТ 


ІШІ 
ро 
ЕІЛЕНЕНЕНЕЕЕЕЕЛЕНЕНЕЛЕЕЕЕЕЕЕНЕНЕЛЕН 


DCXO LC REG! 


Field Name Type Reset Description 
Value 


рохо LC смт ||81:0] |RO | |0хо | DCXO LC counter. 


DSI PHY CTRL 


0x00000048 DSI PHY CTRL (0x00870000) DSI PHY CTRL 
0x00001048 DSI PHY CTRL SET DSI PHY CTRL SET 


"ви To [o [5 [9 [7 |» 7o [а [5 [2 [и |» o ЕЕЗ 
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Ко 
reserved DSI PHY TRIMBG ро! PHY TX ЕСТІ. 


= =т= —— 


Reset | о | о | о | о | о | о | o | o MM с) | „| о ИЦ 
| ви |15|14 | 1з | 12 | 1 | пој о | в | 7 ре | 5 | «| з|2 | | о] 


0$! РНҮ RESERVED 


DSI PHY CTRL 


Field Name Type Set Reset Description 
Clear Value 


Demi — [Mrz [no sc је ја — —  — — — 
Боде aul nd И al ій о ДИ 
pem № ас 
gem шше И 


С5І0 РНУ СТВІ 


Ги Го Ге Га Га Ге Га [2 Ге Ге Га | » Го [18 [7 [15] 


ue 
reserved reserved С5І0 РНУ ВХ ЕСТІ. 


= 


|Зеиси | | 


ШЕЛИЕКЛЕЛЕНЕЛЕЛЕЛЕДЕЛЕЛЕЛ ЛЕЙЕЛЕЛЕШЕН 
(ені  ҙ “ае  , 


С5І0 РНҮ RESERVED 


" 
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вен До ре PPP PPP PPP Pitt 


CSIO_PHY_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


СІ" [ms [с [ш [Reemi — — | 


CSI0 PHY ІР 5 [24] —— r——— CSIO PHY IF SEL 


Сею РНҮ ВХ В Tm 16] Im e Jer -— РНУ ВХ ЕСТІ. 
СО PHY RESE | [15: 0] E и CSIO PHY RESERVED 


СОП РНУ СТВІ 


Р ви Ги ој» Га Га [5 [а Ге Ге Га | » | о [18 Го [15] 


- © = 


ыз поп mmm 


т сте ES 
ECCE А ЛЕЛЕ АЕ ЕЛЕ СВ ЕЕ ЕЗЕН ЕЛ 


СОП PHY RESERVED 


Type RW 
Set/Clr S/C 


CSI PHY СТВІ 


Field Name Type Set Reset Description 
Clear Value 


EL 


BEEN UD 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 900 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


E SPREADTRUM | SC7731C Device Specification 


СОН РНУ_РХ В | [19:16] СОН РНУ ВХ RCTL 
CTL 


CSI РНҮ RESE | [15: 0] СОН PHY RESERVED 
RVED 


FUNC TEST BOOT ADDR 


0x00000054 FUNC TEST BOOT ADDR(0ox20000000) | FUNC_TEST_BOOT_ADD 
0x00001054 FUNC TEST BOOT ADDR SET МЕТ nee 
0х00002054 FUNC TEST BOOT ADDR CLR boil c d 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEIEZE] 
| Name | FUNC TEST BOOT ADDR 

S/C 

вези | DMP ер О ОС ОС ОС ОЕ С ОСЗ С 
ПТ КЕ | та Е Е | аә С |" СЗ е е ае ИС СО 
ІСІГІ ООО 
Peel С Ге С О ОС С ОС О ОСЗ ОСЗ ОС ЗС ОСЗ С 


FUNC TEST BOOT ADDR 


Field Name Type Set/ Reset Description 
Clear Value 
FUNC TEST ВО | [81: 0] RW S/C 0x2000 | FUNC TEST BOOT ADDR 
OT ADDR 0000 


RINGOSC CTRL 


и [o [|=] =] Ге [25 [3 5 [2 [ [ж [лә [пе [ [ле 


reserved RINGOSC CNT CLK NUM 


еј н 
я o о |» | 2 ОСЗ ОС С Е ОСЗ ОС ОС ОЕ С ОС СЗ 
ПСТ КЕ | та Е Е СС О С е ОЕ СЗ [а Е ИСЗ С 


АР | АР 
ве | ВІ АР RINGOSC СТВІ RINGOSC СТВІ 


NG NG 
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пре | ми С | ee 
зеск[зе[ | ве 
вези | о [e | Ре С ОС О ОС ОС Ppt Pp 


RINGOSC CTRL 


Field Name Type Set Reset Description 
Clear Value 


Deme: — [mrs [no је је ја — — — — — 
Боз е m moe mes 
prec је је је a 
— И кі йо ШШЕН 


[mcos отаг [urs [AW sc os Јервњоее | 


RINGOSC OBS CNT 


ви Ги [so] |» [2 [s [25 Ги Та Те Ге | » [лә [| [ [в] 


| | 


| Туре | 


ПА А Р Т а 
[Reset | о | офу | о | о | о | о | о |о | о | о | о |о|о| ки 
ПСИ ТУ В РА ЗЕВС IEEE SR И 


RINGOSC OBS ONT 


ІШЕ 
ЕТЕ ЕИ НЕ 
LTSEREREREREREREREREREREREREREREREN 


RINGOSC OBS CNT 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 902 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC7731C Device Specification 


Field Name Type Reset Description 
Value 


RINGOSC OBS _ = ——— RingOSC ctrl 
ШЕ OVERFLO | 

RINGOSC OBS | [15: 0] Chip RingOSC си 
CNT 


DDR ZQ CONTROL 
0x00000060 DDR ZQ CONTROL (0x00010000) DDR ZQ CONTROL 


SECUN ЕЕЕ ДЕ ЕР у = 


- | Е 


| Туре | 


DDR 20 ZPROG DDR ZQ DRVP DDR ZQ DRVN 


Type 


DDR ZQ CONTROL 


Field Name Type Reset Description 
Value 


eser СИ је [еке — — | 


DDR ZQ CALOV | [17] B LAN DDR ZQ CALOVER 
ER 


DDR ZQ ZPRO. | [14:10] DDR ZQ ZPROG 
G 


DDR 20 DRVP |[9:5] DDR ZQ DRVP 
DDR 20 DRVN |[4:0] DDR ZQ DRVN 
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WBT BG CTRL 


ШИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕНЕЛЕЛЕЛЕЛЕН 


- К 


л НИ RAO 
ЕШ ПИ ОО С ЕЕ С ЄС 


reserved - reserved 


"те | а 
БЕСІ se | 
а | [о [о о] 


WBT BG CTRL 


Field Name Type Set Reset Description 
Clear Value 


кәе ms но [с oo [Remi — | 


МВТ LDO CAL | [25] RW S/C 0х0 WBT LDO CAL RST 
RST 
МВТ LDO CAL | [24] RW S/C 0х0 WBT LDO CAL START 
START 
WBT LDO CAL. | [23] WBT LDO CAL CLK 
CLK 


WBT CON BG [22] RW S/C 0х0 WBT СОМ Ва selftest ref voltage 
output enable 
0 (def) disable test ref voltage 
output 
1 enable test ref voltage 
output 
WBT LDO V [21:18] 4. LDO output level 
(def) 0.9V 
WBT BG RBIAS hs de se a; Internal generating current enable 
.EN 0 (def disable int generating 
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enable int generating 


WBT BG IEXT 1 External current input enable 
B EN 0 (def) disable ext current input 
enable ext current 


WBT LDO AUT = киге со NEGRO AUTO PD EN 
O PD EN 

WBT LDO БІР | [10] WBT LDO SLP PD EN 
PD EN 


WBT LDO FOR RW S/C 0x0 WBT LDO FORCE ON 
CE ON 
CE PD 


Deed — 74 [ю је ре [кее — — | 


WBT BG AUTO |[3] RW S/C 0х1 WBT BG AUTO PD ЕМ 
PD EN 

WBT BG SLP P |[2] RW S/C 0х1 WBT ва СІР PD EN 
D EN 

WBT BG FORC |[1] RW S/C 0x0 WBT_BG_FORCE_ON 

Е ОМ 

Е РО 


СІК ОМС СЕС 
0х00000080 СІК ОМС сеа (0х00000002) CLK DMC CFG 


| " | зі | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
ер 7777777 


reserved 


reserved сік dmc div reserved 


CLK DMC CFG 


Field Name Type Reset Description 
Value 


ООО ЕС | во [oo [== — — — — — —- 


clk dmc div [10: 8] RW 0x0 clk dmc 2x clock dividor sel (when 
pub dfs enable = 0) 
000 = /1, 001 = /2, |-, 111 = /8 
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[wed Јајо је Reed —  — — 


clk dmc sel [1:0] АМ/ 0х2 сік dmc 2x source clock MUX SEL (when 
pub dfs enable = 0) 
00 = 26M 
01 = CPLL (default is 624М) 
10 = TDPLL (default is 768М) 
11 = DPLL (default is 800М) 


SOFT DFS CTRL 


0x00000084 SOFT DFS CTRL (0x000F0400) SOFT DFS CTRL 
0x00001084 SOFT DFS CTRL SET SOFT DFS CTRL SET 


0x00002084 SOFT DFS CTRL CLR SOFT DFS CTRL CLR 


| B |з1 | зо | 29 | 26 | 27 | 26.125 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате J 


reserved pub dfs sw switch period 


€ о 
с = 


PS. aaa 
[Reset | о | о | ој о | о | о [о | с | о | о | o | : НИ 
ЕН ЕС ПА ЕЙ С ПЕС ПИ ПА СВ ППИ ears 


f. 
reserved pub dfs sw ratio pub в. s 
w а sel 


Set/CIr 


SOFT DFS CTRL 


Field Name Type Set Reset Description 
Clear Value 


pub: dfs sw switc TO — source clock switch wait time 
h period (Software DFS) 
3-4 cycle would be enough in general 


ее јето | је је ——  - 


pub dfs sw ratio | [10: 6] RW 0x10 PUB source clock select in 
dmc ск gen (Software DFS) 
[4:3] = РЦ. MUX SEL 
00 = 26M 
01 = CPLL (default is 624M) 
10 = TDPLL (default is 768M) 
11 = DPLL (default 15 800М) 
[2:0] = clock dividor sel 
000 = /1, 001 2/2, |-, 111 2/7 
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риб дів sw па 5 | [5:4] EE LANI DMC register set (f0/f1/f2/f3) selection 
el 


pub dfs sw resp | [3] 0x0 Software DFS finish status 
1 = DFS finished with error found 
0 = DFS finished successfully 


pub dfs sw ack [ 2] 0x0 Software DFS finish flag 
Be reset to 0 when pub dfs req is 
cleared 


pub dfs sw req [ШЕ Г UNE ше. Software DFS trigger 


pub dfs sw enab Software DFS enable 
le 1 = enable, 0 = disable 


CLK26M CFG 


0x00000088 CLK26M CFG (0x00000000) CLK26M CFG 
0x00001088 CLK26M CFG SET CLK26M CFG SET 


0x00002088 CLK26M CFG CLR CLK26M CFG CLR 


и [o [о [2 [9 2 [s [25 Ги 5 [а Ге [ж | | о [ [5 
еј У | 


к й Ш 
reserved - 1 


CLK26M CFG 


Field Name Type Set Reset Description 
Clear Value 
pug [во |56 [ow [aeea | - 
CLKBAK EN backup 26M buf enable 


.1 SEL 


CLK26MHZ A2D | [2] RW S/C 0х0 NO USE 

.0 SEL 

CLK26M SEL [1:0] RW $/С 0х0 [1] МО ОЗЕ 
[0] analog bb top РЦ source select 
0: SINEO, 1:5ІМЕ1 
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HARD DFS CTRL LO 


0x00000090 HARD DFS CTRL LO (0x00000000) HARD DFS CTRL LO 


0x00001090 HARD DFS СТВІ LO SET жыйын = dd 


HARD DFS CTRL LO 
CLR 


0x00002090 HARD DFS CTRL LO CLR 


Eo Пон и ее л 
[Name | 0-1 | 
те | 
EX ООО ООО 
[Reset | о | о | о | о |о ооо јо ооо ооо [| 
ПВС ЕС ВВ e ПАР e Е СЕ ВЕ ПР aa 


риб | риб 
pub dfs h _df _df m 
reserved w initial fre | s h sh 
q мо | м5 
top | tart 


HARD DFS CTRL LO 


Field Name Type Set/ Reset Description 
Clear Value 


Deer — [ers [no] је Rem — — — — — 


pub dfs hw initia | [ 4: 3] RW Indicate the initial frequency after 
| freq hardware DFS module is triggered. 
00 = f0, 01 = f1, 10 = f2, 11 = #3 


pub dfs hw stop Hardware DFS module stop bit 
pub dfs hw start Hardware DFS module start bit 


pub dfs hw ena RW S/C 0x0 Hardware DFS module enable bit 

ble Note: Hardware DFS is not supported 
in SC7731C. Please keep all the 
register bits O. 


HARD DFS CTRL HI 


HARD DFS CTRL HI (0x00000000) 
| Bit (зт зо | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | їв | 17 | в 


| Name | pub dfs hw switch period pub dfs hw ІЗ ratio 
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pub dfs hw f2 ratio pub dfs hw f1 ratio pub dfs hw fO ratio 


HARD DFS CTRL HI 


Field Name Type Reset Description 
Value 


БЕРІ Пре СИ се ____________ 
pub (4 hw swit | [27:20] | ВМ Pub source clock switch wait time 
ch period 3-4 cycle would be enough in general 
pub_ dfs_hw_f3_r | [19:15] PUB source clock select Тог 13 
[4:3] = РЦ. MUX SEL 
[2:0] = clock dividor sel 
ee dís hw f2 г | [14:10] PUB source clock select for f2 
atio [4:3] = РЦ. MUX SEL 
[2:0] = clock dividor sel 
pub dfs hw f1 r |[9:5] PUB source clock select for f1 
atio [4:3] - PLL MUX SEL 
[2:0] = clock dividor sel 
pub dfs hw Юг |[4:0] RW 0x0 PUB source clock select for 10 
atio [4:3] = PLL MUX SEL 
[2:0] = clock dividor sel 


AON CHIP ID 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј мање 


AON CHIP. ID 
[Reset BES о | о | о | о| |" | ој|о|о|ојо. 


| ви | as | 14 sul | п | пој о [a |7 | 6 |5 | «| з|2| «| | 


AON CHIP. ID 


LINNEREREREREREREREREREREREREREREN 


AON CHIP ID 
Field Name Type Reset Description 
Value 
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АОМ CHIP. ID [81: 0] 0x8860 | Chip ID 
0000 


MPLL CFG 


Cen Ги [з [2 [29 o [ж] Ги Ге Ге Ге | » [| [тв [зт [15] 


res 
МРІЇ. IBIA 
MPLL REF | МРІЇ LPF reserved ка 
а 


reserved 
IN 


ERES еке а И ER ERIS ИНН 


reserved MPLL N 


пре [m 
яви Пере Те Пере Ге Го 121» 


МРІЇ СЕС 


Неја Мате Туре Reset Description 
Value 


езелед ЕЕ no oo [Reseed — — —  — — — —] 


MPLL- REFIN [25:24] | RW 0x3 MPLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/2) 
2'b14: 26M 


mesemes [ру јо [oo [Reed — 
MPLL charge pump current control bits. 


MPLL fedback divider. To Configure MPLL 
Frequence is "MPLL_N" * "МРІЇ REFIN"; 


DPLL CFG 


_ ви Ги [|= |» T [s [25 Ги Ге Ге Ге | » [| [те [зт [15] 


res 
DPLL REF DPLL IBIA 
reserved IN erv DPLL LPF reserved 5 
еа 


| ви |15|14 | 1з | 12 | 1 | [о [ет | | | «| з|2| |0) 
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DPLL CFG 


Field Name Type Reset Description 
Value 


emer |р [mo је [Reseed — — — | 


DPLL REFIN [25:24] | RW 0x3 DPLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26MHz/2) 
2'b11: 26M 


[wes es mo [© Reewd — — — — — — — 
юе [из [RO ре је | 
јето КО mo ре [Reseed | | 


DPLL N [10: 0] RW Ox2F DPLL fedback divider. To Configure DPLL 
Frequence is "DPLL N"* DPLL REFIN; 


TDPLL CFG 


BBEJEIEIJEJEZEJEIEIEIEIEREIEJEREZES 


TDPLL RE TDPLL IBI 
И 


пре [ли [ow [we 2NCRM Ки 


reserved TDPLL N 


TDPLL CFG 


Field Name Type Reset Description 
Value 


TDPLL DIV5 FO | [81] if no AUTO : depend on FORCE PD 
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[cR] LI | с - 
RW 


TDPLL DIV3 FO | [30] 0x0 if no AUTO : depend on FORCE PD 
RCE PD 

TDPLL DIV2 FO | [29] RW 0x0 if no AUTO : depend on FORCE PD 
RCE PD 

TDPLL DIV5 PD | [28] RW 0х1 AUTO : follow TDPLL. PD (from PMU 
AUTO 

TDPLL DIV3 PD | [27] RW 0х1 AUTO : follow TDPLL. PD (from PMU) 
AUTO 

TDPLL DIV2 PD | [26] AUTO : follow ТОРІЇ. PD (from PMU) 
AUTO 


TDPLL REFIN [25:24] | RW 0x3 TDPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26MHz/2) 
2'b11: 26M 


еле Es [б [б Reewd — — — — — — — ] 
Deed [из [RO Joo [аем 
Feseves в [RO [oo је | 


TDPLL N [10: 0] RW Ox2F TDPLL fedback divider. To Configure TDPLL 
Frequence is "TDPLL N" * TDPLL REFIN; 


CPLL CFG 


ви Ги Го Ге Га Га [s [25 Го Ге Ге Ге | » [| [те [зт [ле 


CPLL IBIA 
S 


reserved CPLL LPF reserved 


reserved 


Ce [me " 


CPLL CFG 


Field Name Type Reset Description 
Value 


eer [ры] [Ro фе [шш — — — — — — 


CPLL REFIN [25:24] | RW 0x3 CPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
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2'b11: 26M 
зз [Es mo је [те — | 


CPLL_IBIAS [17:16] CPLL charge pump current control bits. 


CPLL_N [10: 0] RW 0x30 CPLL fedback divider. To Configure CPLL 
Frequence is "CPLL N"* CPLL REFIN; 


WIFIPLLO CFG 
0x00003010 WIFIPLLO CFG (0x03100021) WIFIPLLO CFG 


(вена Р EIE ES REESE TESTES ECT REIR 


WIFIPLL1 _ WIFIPLL1 І 


WIFIPLL1 N 


w 


WIFIPLLO_CFG 


Field Name Type Reset Description 
Value 


Tena Є mo је је | 


WIFIPLL1_REFIN | [25:24] | RW 0x3 WIFIPLL1 reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/2) 
2'b11: 26M 


коме аз Ro [б ССИ 
[eee [nen [RO ре је | 
Tene [ist] mo ре Reewi | 11 


WIFIPLL1-N [10: 0] RW 0x21 WIFIPLL1 fedback divider. To Configure 
WIFIPLL1 Frequence is "WIFIPLL1 N"* 
WIFIPLL1 REFIN; 
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WIFIPLL1 CFG 


Cen [9 o [29 29 [2 [5 [55 [2 [5 [2 T7 [з [тә [18 | [16] 


res 
WIFIPLL2_ WIFIPLL2 І 
reserved REFIN + WIFIPLL2_LPF reserved BIAS 


RW 


reserved 


ЕГЕ 
"те [m 
Preset Пере О С ОС С С С ОС СЗ 


WIFIPLL1 СРС 


Field Name Type Reset Description 
Value 


eme: |р је нем — — | 


WIFIPLL2_REFIN | [25:24] | RW 0x3 WIFIPLL2 reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26MHz/2) 
2'b11: 26M 


freseved [рю јо oo Реса |  — i 
eseve | (пола |Ro oo Реса ||| 
WIFIPLL2 charge pump current control bits. 


WIFIPLL2 N [10: 0] RW 0x24 WIFIPLL2 fedback divider. To SP 
WIFIPLL2 Frequence is "WIFIPLL2 
WIFIPLL2 REFIN; 


WPLL CFGO 


Г) 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


res 
WPLL REF WPLL IBIA 
reserved e erv WPLL LPF reserved 5 


ІМ 
ед 


reserved 


ЕГЕ 
те — 
L'YNSESERERERERERERENEN 
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WPLL CFGO 


Field Name Type Reset Description 
Value 


wei СЕ је Reed — — — — — — —— 


WPLL REFIN [25:24] | RW 0x3 WPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26MHz/2) 
2'b11: 26M 


кәе Es Ro је Reewd — — — | 
әмма _____| очај |o ре [Reseed | | 
Dese: [иы [RO [oo Reewi | | 


WPLL CFG1 
0x0000301C WPLL CFG1 (0x723724E3) WPLL CFG1 


| s [sio зо | 20 | ав | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 (49 | 16 | 17 | 16 | 
Е и NNNM 


WPLL KINT 


“Ба WPLL КИТ ш Но о WPLL NINT 


| Туре | 


ај 


WPLL CFG1 


Field Name Type Reset Description 
Value 
WPLL. KINT [81:12] 0x7237 | WPLL modulator Kint 
2 


[wes је ]mo ре Reewi — — | 


WPLL DIV S [10] RW 0х1 РЦ. feedback divider select signal: 
0: integer divider 
1: fractional divider 


изну јав [RW [os СЕИ 
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WPLL MOD EN WPLL modulator mod en 
WPLL SDM EN |[6] [Rw јот | WPLL modulator sdm en 


WPLL. NINT [5: 0] WPLL modulator Nint 


AON CGM CFG 
0x00003020 AON CGM CFG (0x00000000) AON CGM CFG 


| вт | зі | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 (22 21 | 20 | 19 | 18 | 17 | 16 | 


PROBE CKG DIV АЏХ2 СКО DIV AUX1 СКО DIV АЏХО СКО DIV 


PROBE CKG SEL AUX2 CKG SEL АЮХІ СКО SEL AUXO CKG SEL 


AON CGM CFG 


Field Name Type Reset Description 
Value 
PROBE СКС DI | [31:28] Probe Clock Division Configure. 
V 


AUX2 ско ру | [27:24] Aux2 Clock Division Configure. 
AUX1 CKG DIV | [23:20] Aux1 Clock Division Configure. 
AUXO ско ру | [19:16] Аихо Clock Division Configure. 


PROBE СКО SE | [15:12] Same as Аихо Definiation except 4'b1010. 
L 


AUX2 CKG SEL |[11: 8] Same as Аих0 Definiation except 4'b1010. 
AUX1 CKG SEL |[7:4] Same as Аих0 Definiation except 4'b1010. 


| 
| 
AUXO СКО SEL | [3:0] RW 0x0 Aux0 Clock Source Selection: 
4'b0000 : 32K 
4'50001 : 26M (RFO) 
4'b0010 : 26M (RF1) 
4'50011:48M (TDPLL/32) 
4'b0100 : 52M (CPLL/12) 
4'b0101 : 51.2M (WPLL/18) 
4'b0110 : 28.125М (MPLL/32) 
4'b0111 : 40M (WIFIPLL 1/22) 
4'b1000 : 50M (DPLL/16) 
4'61001 : 40M (WIFIPLL2/12) 
451010 : TXBYTECLKSRC/2 (МІРІ DSI DPHY) 


CPO ADDR REMAP CTRLO 


0x00003024 СРО ADDR REMAP CTRLO (0x76543210) СРО ADDR REMAP СТ 
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E | __-__-____-_"___- паса 
ЕЕ Е Еа ЕЛЕДЕ АСЕ Е eee ЕЙ 


| Мате | СРО ADDR B7 REMAP СРО ADDR B6 REMAP CPO ADDR B5 REMAP CPO ADDR B4 REMAP 


СРО ADDR B3 ВЕМАР СРО ADDR B2 ВЕМАР СРО ADDR B1 REMAP СРО ADDR B0 REMAP 


CPO ADDR REMAP CTRLO 


Field Name Type Reset Description 
Value 
СРО ADDR B7 | [31:28] | RW 0х7 replace address bit [14:11] of Bank 7 
REMAP (0x5000 3800 - 0x5000 3fff ) 
СРО ADDR B6 | [27:24] | ВМ 0x6 replace address bit [14:11] of Bank 6 
REMAP (0x5000 3000 - 0x5000 37ff) 
СРО ADDR B5 _ | [23:20] | RW 0x5 replace address bit [14:11] of Bank 5 
REMAP (0x5000 2800 - 0x5000 2fff ) 
СРО ADDR ВА | [19:16] | RW 0х4 replace address bit [14:11] of Bank 4 
REMAP (0x5000 2000 - 0х5000 27ff) 
СРО ADDR B3 | [15:12] | RW 0x3 replace address bit [14:11] of Bank 3 
REMAP (0x5000 1800 - 0x5000 1) 
СРО ADDR B2 | [11: 8] RW 0x2 replace address bit [14:11] of Bank 2 
REMAP (0x5000 1000 - 0x5000 17ff ) 
СРО ADDR ВІ | [7: 4] RW 0х1 replace address bit [14:11] of Bank 1 
REMAP (0x5000 0800 - 0x5000 ОН) 
СРО ADDR BO | [3: 0] RW 0x0 replace address bit [14:11] of Bank 0 
REMAP (0x5000 0000 - 0x5000 07%) 


СРО ADDR REMAP CTRL1 


СРО ADDR REMAP CT 
RL1 


| B |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
name соо 


0х00003028 СРО ADDR REMAP CTRL1 (0x00001F88) 


reserved 
Type 


СӘ В 
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CPO ADDR REMAP CTRL1 


Field Name Type Reset Description 
Value 


эп [Ro oo [Reed — 
CPO PUB IRAM | [12] RW 0х1 if assert, write access to re-mapped address bank 
B8 PROT EN 8 is redirected to an invalid address 
СРО PUB IRAM | [11] RW 0х1 if assert, write access to re-mapped address bank 
B7 PROT EN 7 is redirected to an invalid address 
CPO PUB IRAM | [10] RW 0х1 if assert, write access to re-mapped address bank 
B6 PROT EN 6 is redirected to an invalid address 
CPO PUB IRAM RW 0х1 if assert, write access to re-mapped address bank 
B5 PROT EN 5 is redirected to an invalid address 
CPO PUB IRAM RW 0х1 if assert, write access to re-mapped address bank 
B4 РВОТ ЕМ 4 is redirected to an invalid address 
СРО PUB IRAM · | [7] RW 0х1 if assert, write access to re-mapped address bank 
B3 PROT EN 3 is redirected to an invalid address 
CPO PUB IRAM RW 0x0 if assert, write access to re-mapped address bank 
B2 PROT EN 2 is redirected to an invalid address 
СРО PUB IRAM | [5] RW 0x0 if assert, write access to re-mapped address bank 
B1 РВОТ ЕМ 1 is redirected to an invalid address 
СРО PUB IRAM | [4] RW 0x0 if assert, write access to re-mapped address bank 
BO PROT ЕМ 0 is redirected to an invalid address 
СРО ADDR B8 |[3:0] RW 0x8 replace address bit [14:11] of Bank 0 
REMAP (0x5000 4000 - 0х5000 471) 


CP1 ADDR REMAP CTRLO 


0x0000302C CP1 ADDR ВЕМАР CTRLO (0x10876543) а си 


ы а алы | Еа |а ШЕ d] 


CP1 ADDR B7 REMAP СР1 ADDR B6 REMAP CP1 ADDR B5 REMAP CP1 ADDR B4 REMAP 


CP1 АООВ ВЗ REMAP CP1 ADDR B2 REMAP CP1 ADDR B1 REMAP CP1 ADDR B0 REMAP 


w 


CP1 ADDR REMAP CTRLO 
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Field Name Type Reset Description 
Value 

CP1 ADDR B7 | [31:28] | RW 0х1 Reserved for CP1 

REMAP 

CP1 ADDHR B6 | [27:24] | ВМ 0x0 Reserved for CP1 

REMAP 

CP1_ADDR_B5_ | [23:20] | RW 0x8 Reserved for CP1 

REMAP 


CP1_ADDR_B4_ | [19:16] | RW 0x7 Reserved for CP1 
REMAP 
CP1 ADDR B3 | [15:12] | RW 0x6 Reserved for CP1 
REMAP 
CP1 ADDR B2 | [11: 8] RW 0x5 Reserved for CP1 
REMAP 
CP1 ADDR B1 | [7: 4] RW 0х4 Reserved for CP1 
REMAP 
CP1 ADDR BO |[3:0] RW 0х3 Reserved for CP1 
REMAP 


CP1 ADDR REMAP CTRL1 


0x00003030 CP1 ADDR REMAP CTRL1 (0x00001C72) шенін 


| ви |3,30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | еј va | 17 | 16 | 
ША Со 


reserved 
Type 


“|| m 


CP1 ADDR REMAP CTRL1 


Field Name Type Reset Description 
Value 


CP1 PUB IRAM | [12] RW 0х1 Reserved for CP1 
B8 PROT EN 
CP1 PUB IRAM | [11] RW 0х1 Reserved Тог CP1 
B7 PROT EN 
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CP1 PUB IRAM | [10] RW 0х1 Reserved for СР1 
Во PROT ЕМ 
CP1 PUB IRAM RW 0х0 Reserved for CP1 
. B5 PROT ЕМ 
CP1 PUB IRAM RW 0х0 Reserved for CP1 
. B4 PROT ЕМ 
CP1 PUB IRAM |[7] RW 0x0 Reserved for CP1 
. B8 PROT EN 


CP1 PUB IRAM RW 0х1 Reserved for CP1 
B2 PROT ЕМ 

CP1 PUB IRAM |[5] RW 0х1 Reserved for CP1 
ВІ РВОТ EN 

CP1 PUB IRAM | [4] RW 0х1 Reserved for CP1 
ВО PROT EN 

CP1 ADDR B8 | [3: 0] RW 0x2 Reserved for CP1 
REMAP 


CP2 ADDR REMAP CTRLO 


0x00003034 CP2 ADDR REMAP CTRLO (0x43210876) inii mirc d 


| ви | зі | 30.29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18717 | 16 | 


CP2 ADDR B7 ВЕМАР CP2 ADDR B6 REMAP CP2 ADDR B5 REMAP CP2.-ADDR B4 ВЕМАР 


Low [= 


| Name | CP2 ADDR B3 REMAP CP2 ADDR B2 REMAP CP2 ADDR B1 REMAP CP2 ADDR B0 REMAP 


CP2 ADDR REMAP CTRLO 


Field Name Type Reset Description 
Value 

CP2 ADDHR B7 | [31:28] | RW 0х4 replace address bit [14:11] of Bank 7 
REMAP (0x5000 3800 - 0x5000 3fff ) 
CP2 ADDR B6 | [27:24] | RW 0x3 replace address bit [14:11] of Bank 6 
REMAP (0x5000 3000 - 0x5000 37ff) 
CP2 ADDR B5 | [23:20] | RW 0x2 replace address bit [14:11] of Bank 5 
REMAP (0x5000 2800 - 0x5000 2fff ) 


СР? ADDR ВА | [19:16] | RW 0х1 replace address bit [14:11] of Bank 4 
REMAP (0x5000 2000 - 0х5000 27ff) 
CP2 ADDHR B3 | [15:12] | RW 0x0 replace address bit [14:11] of Bank 3 
REMAP (0x5000 1800 - 0х5000 1fff) 
CP2 ADDR B2 | [11: 8] RW 0x8 replace address bit [14:11] of Bank 2 
REMAP (0x5000 1000 - 0х5000 17ff) 
CP2 ADDR ВІ | [7: 4] RW 0х7 replace address bit [14:11] of Bank 1 
REMAP (0x5000 0800 - 0x5000 ОН) 
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CP2 ADDR BO |[3:0] RW 0x6 replace address bit [14:11] of Bank 0 
REMAP (0x5000 0000 - 0х5000 07ff) 


CP2 ADDR REMAP CTRL1 


0x00003038 CP2 ADDR ВЕМАР СТР! (0x000003F5) ера ан кіна ст 


Рв ГеГеГеТа Ге Га Те Та Ге Га Га Ге Го Го Го Го. 
one SS 


reserved 
Type 


“||| NN" 


ЕС ë | ви С с зими | мем ви 
ese | pe fe | lel: С С С СЕК 


CP2 ADDR REMAP CTRL1 


Field Name Type Reset Description 
Value 


mug [Ro oo [Reeva | 
CP2 PUB IRAM | [12] RW 0x0 if assert, write access to re-mapped address bank 
B8 PROT EN 8 is redirected to an invalid address 
CP2 PUB IRAM | [11] RW 0x0 if assert, write access to re-mapped address bank 
B7 PROT EN 7 is redirected to an invalid address 
CP2 PUB IRAM | [10] RW 0x0 if assert, write access to re-mapped address bank 
B6 PROT EN 6 is redirected to an invalid address 
CP2 PUB IRAM RW 0х1 if assert, write access to re-mapped address bank 
B5 PROT EN 5 is redirected to an invalid address 


CP2 PUB IRAM RW 0х1 if assert, write access to re-mapped address bank 
B4 РВОТ ЕМ 4 is redirected to an invalid address 

CP2 PUB IRAM |[7] RW 0х1 if assert, write access to re-mapped address bank 
B3 PROT EN 3 is redirected to an invalid address 

CP2 PUB IRAM RW 0х1 if assert, write access to re-mapped address bank 
B2 PROT EN 2 is redirected to an invalid address 

CP2 PUB IRAM |[5] RW 0х1 if assert, write access to re-mapped address bank 
B1 PROT ЕМ 1 is redirected to an invalid address 

CP2 PUB IRAM | [4] RW 0х1 if assert, write access to re-mapped address bank 
BO PROT EN 0 is redirected to an invalid address 

СР? ADDR B8 |[3:0] RW 0x5 replace address bit [14:11] of Bank 0 

REMAP (0x5000 4000 - 0х5000 47ff) 
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О DLY CTRL 


_ ви [s | о з Га [2 [5 [25 Га [а [2] и | 2 о [тв [зт Га. 
маме нн 


KS 
яв ре | ере О ОСЗ ОС СЗ ОО С СЗ ОСЗ ОЕ С ОСЗ СЗ 


reserved 


ЛИ ВЕ ВС ECRIRE ЕС re Е 8 
| Мате | еме) | СЕК CCIR DLY SEL CLK CP1DSP DLY SEL CLK CPODSP DLY SEL 
Te ШЕ __-- у 0v | со | 


IO рҮ СТВІ 


Field Name Type Reset Description 
Value 


CLK CCIR_DLY | [11:8] apr ЛИН СІК СОВ DLY. SEL 
MK D |[7:4] p e CLK CP1DSP DLY SEL 
CLK CPODSP_ D Tr И СШ CLK CPODSP DLY SEL 


AP WPROT EN 


ви [o Га Ге Га s [25 Га Ге Ге Га | 9] [в Го [15] 
еј С ОО 


AP_AWADDR_WPROT_EN 
ЦСИ РСЕ ИИ 


| Мате | AP. AWADDR WPROT. EN 
Type 


AP WPROT EN 


Field Name Type Reset Description 
Value 


AP AWADDR W | [31: 0] RW 0x0 AP_AWADDR_WPROT_EN 
PROT_EN 
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CPO WPROT EN 


C [o o p [9 [7 [5 [25 [4 [5 [ 2T e [| 
| Name | CPO AWADDR WPROT EN 
LCYEREREREREREREREREREREREREREREREN 


БЕ REE ER а | Rasa на Е ЕЕЕ ЕЗ 


CPO AWADDR WPROT. ЕМ 


Pel PPP PPP RP Те ГГ» 1215» 


CPO WPROT EN 


Field Name Type Reset Description 
Value 

СРО AWADDR _ | [31:0] RW 0x0 CPO AWADDR WPROT EN 

WPROT EN 


CP1 WPROT EN 


ICHEREIEIEIEZEIEIEIEIEIEREIJCIEJEZKE] 
| Name | CP1 AWADDR WPROT EN 

Peel | ОС С О Тр О ОСЗ БС ОСЗ ОЕ С ОСЗ СЗ 
ПСТ ЕЕ Е | пе СС С С | ОСЗ [5 а [а Е ИСЗ СО 


CP1 AWADDR WPROT ЕМ 


| р 1 


CP1 WPROT ЕМ 


Field Name Type Reset Description 
Value 

CP1 AWADDR _ | [31: 0] RW 0x0 CP1 AWADDR WPROT EN 

WPROT EN 


CP2 WPROT EN 


ви Ги Го p Га Га Га Га Го Ге Ге [т Го Го [тв Го [15] 


СР2 AWADDR WPROT ЕМ 
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|нен|9|9|9|9|9|9|9|9|9|9|9|9|9|9|9)|0| 
ER | 15 || із | 12 | п jha | а | 7 | 6 [е | 4 | з197| 1 [о 


CP2 AWADDR WPROT EN 


LINSERERERERERERERERERERERAEREREREN 


CP2 WPROT EN 


Field Name Type Reset Description 
Value 

CP2 AWADDR | [31: 0] RW 0x0 CP2 AWADDR WPROT EN 

WPROT EN 


PMU RST MONITOR 


ICHEREIEIEJEZEIEIEIEJEIEREIEREIEZKE] 


PMU RST MONITOR 


ггг 
ШІИЕСЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕШЕЛЕНЕН 


PMU ВОТ MONITOR 


L'SERERERERERERERERERER CHEREREREREN 


РМО Н5Т MONITOR 


Field Name Type Reset Description 
Value 
PMU RST MONI | [81: 0] РМО В8Т MONITOR 
TOR 


THM Н5Т MONITOR 


ви [o [so [=] T Ге Га Ги Га [2 Ге | » 9 [| Го [15] 


THM RST MONITOR 


ECCE ЛЕЛЕНЕНЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЙЕЛЕЛЕШЕЛ 


THM RST MONITOR 


Peel DP PP PPP) PPP PPT 
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THM RST MONITOR 


Field Name Type Reset Description 
Value 


THM RST MONI | [81: 0] THM RST MONITOR 
TOR 


AP RST MONITOR 


ви [o [о [2 [2 T [2s [25 25 T [2 Ге | » D [| Го [ле] 
| Name | АР RST. MONITOR 
вама До Ге С С О ОСЗ ОС ер ОЕ С ОСЗ С 
m ЕЕ Е пе СС С С е е е Е Е ОС СО 
| Мате | AP. RST. MONITOR 
САНЕ 


АР RST MONITOR 


Field Name Type Reset Description 
Value 
AP RST MONIT | [31: 0] АР RST MONITOR 
OR 


САТ? RST MONITOR 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| Мате | CA7 RST MONITOR 
вези | [| ер Ре ОС ОС ОС ОС ОСЗ С СЗ ОС 


CA7 RST MONITOR 


САНЕ 


| ан fas aefa СЕС ет С ВЕС а Б ПЕ ЕС 


САТ ВТ MONITOR 
Field Name Type Reset Description 
Value 
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САТ RST MONI | [81: 0] CA7 RST MONITOR 
TOH 


BOND OPTO 


C Га Го Ге Га Га [ж] Го Ге Ге [т [ж [лә [те [зт [ле] 


BOND OPTIONO 
вези | грр 
ви | те | па | па |а |" а ә Ге |» С ВР ЕЕ Е Го: 


BOND OPTIONO 


ЕГЕ 
прю 
Peel [ере Ре ере О ОСЗ ОС Ре] 


ВОМО_ОРТО 


Field Мате Туре Reset Description 
Value 
BOND OPTIONO | [31: 0] 0x0 Bonding options status; Write 
Address-32'h402bE 00B4 


BOND OPT1 


"ви [s |» |» [29 [2 [25 [25 Га [з] [т | 2 [19 | e [зт пе 


BOND OPTION1 


гг 
ШІИЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


| Мате | ВОМО_ОРТЮМ1 
БАС ш а -- 


ВОМО ОРТІ 


Field Мате Туре Везе! Description 
Value 


BOND ОРТІОМІ | [31: 0] Bonding options status; Write 
Address-32'h402bE 0088 


RES REGO 
0x00003068 RES REGO (0x00000000) | RES REGO | | 
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| Bt. | з1 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18717 | 16 | 
[ме ян 2,0 | 


" 


| ви | 15 |14 | з | 12 | о [е [віт | 6 | 5]4 з| 2 | ї [о 


НЕ5 НЕС0 
Туре 


RES REGO 


Field Name Type Reset Description 
Value 


RES REGO [31: 0] Reserved registers. 


RES ВЕСТ 


ви Ги 9p o T Ге Га [2 [о Те [т | [лә [в [лт [15] 
еј аа 
вези | | ОС С О ОС ОС ГТ 
ПСТ ЕЕ Е | пе ЕСС ОС С е СЗ а [а Е ИСИ СО 
| Мате | RES ВЕСІ 

Peel 5 


RES REG! 


Field Name Type Reset Description 
Value 


RES REG! [31: 0] Reserved registers. 


MPLL CFG1 


Cen Га Ге Ре Га Га Га Га Ги Ге Ге Ге [ж [лә [те [лт [ле 


МРІЇ КІМТ 


RW 
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erv LL_ 
ed |“ 


туре ee | 
-— ИИ: 1: ани 


MPLL CFG1 


Field Name Type Reset Description 
Value 
MPLL. KINT [81:12] 0х9089 MPLL modulator Kint 


em er СН С СН 


МРІЇ DIV S T RW PLL feedback divider select signal: 
0: integer divider 
1: fractional divider 

MPLL MOD EN MPLL modulator mod en 


MPLL SDM ЕМ |[6]  |RW јоа |МРИ modulator зат еп 
MPLL. NINT [5: 0] MPLL modulator Nint 


DPLL CFG1 


ШІН ЕЛЕЛЕЛЕЛЕЛДЕЛЕЛЕЛЕЛІЕІСДЕЛЕЛЕЛЕЛЕ 


DPLL КІМТ 


Е 


RW 


res ti 
DPLL KINT оу DPLL RSV DPLL ММТ 
D 
үү RW 


DPLL CFG1 


Field Name Type Reset Description 
Value 
DPLL_KINT [31:12] 0хС4Е DPLL modulator Kint 
5 


m] mo os [кее — — — — — — —] 
DPLL РМ S [10] PLL feedback divider select signal: 
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0: integer divider 
1: fractional divider 


С [жї [mw је је —  —  — — —— 


DPLL MOD EN DPLL modulator mod. en 
DPLL SDM EN |[6] [Rw јот | DPLL modulator өдт en 
DPLL. ММТ [5: 0] DPLL modulator Nint 


TDPLL CFG1 


ШІНЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛІЕІНЕЕЛЕЛЕЛЕЛЕ 
СИТНИ 


TDPLL KINT 


Type RW 


"i i 
m i RS 
TDPLL KINT erv TDPLL ММТ 


| Туре | 


EXE на a З 


ТОРІЇ CFG1 


Field Name Type Reset Description 
Value 
TDPLL KINT [81:12] 0x13B1 | TDPLL modulator Kint 
3 


[wee my [ю ре Reewi — — — | 


TDPLL DIV S [10] RW 0х1 РЦ. feedback divider select signal: 
0: integer divider 
1: fractional divider 


ост Јов [AW је [вены | 
Гори ом EN [1e [RW — [ox ЕО 


CPLL CFG1 


ICHEREIEIEIEZEIEIEIEJEIEREIEIEJEZKE] 
ЕСІГІ ао 


CPLL КІМТ 


m 
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res а 
СРЦ KINT ем оу СРЦ RSV МО СР ММТ 
т 


На ЕЕ 
санына OOOD о 


CPLL CFG1 


Field Name Type Reset Description 
Value 
СРЦ. КІМТ ШЕЕ CPLL modulator Kint 
шем” qmp [mo [oe јан 


CPLL DIV S o PLL feedback divider select signal: 
0: integer divider 
1: fractional divider 


= 
[CR зом ем [rep mw [эт [ови moduitorsam en | 


WIFIPLL1 CFG1 


WIFIPLL1 CFG1 (0xD89D9461) 
| Bit (зя | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | їв | 17 | їв 


WIFIPLL1: KINT 


res 
WIFIPLL1_KINT 1 МАНА = = WIFIPLL1_NINT 
RSV 
р |м. 


Я ЕМ ЕМ 
mc — = = 


WIFIPLL1_CFG1 


Field Name Type Reset Description 
Value 


WIFIPLL1_KINT | [31:12] | RW | охрвд | WIFIPLL1 modulator Kint 
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Do D 4 
Leer [Пи [Ro фе [Reeves — — —— — 


WIFIPLL1 DIV S | [10] RW 0х1 РЦ. feedback divider select signal: 
0: integer divider 
1: fractional divider 


WIFIPLL1 RSV |[9:8] |RW [0х0 | Reseved bits 


WIFIPLL1 MOD . WIFIPLL1 modulator mod еп 
EN 
WIFIPLL1 SDM - EMILE WIFIPLL1 modulator зат en 
EN 


WIFIPLL1 ММТ | [5:0] WIFIPLL1 modulator Nint 


WIFIPLL2 CFG1 


WIFIPLL2 CFG1 (0xEC4EC464) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | їв | 17 | 16 | 
LIMEN WEE c INN 


WIFIPLL2_KINT 


IPLL2 
| WIFIPLL2_KINT 7 = = m WIFIPLL2 ММТ 
ed 


| Туре | 


па | а m Dmm ро со 


WIFIPLL2 CFG1 


Field Name Type Reset Description 
Value 
WIFIPLL2 KINT | [81:12] OxEC4 | WIFIPLL2 modulator Kint 
EC 


[wee је mo ре [ее — — | 


WIFIPLL2 DIV S | [10] RW 0х1 РЦ. feedback divider select signal: 
0: integer divider 
1: fractional divider 


WIFIPLL2 RSV [9:8] [ву [охо | Reseved bits 


WIFIPLL2 MOD - WIFIPLL2 modulator mod en 
EN 
WIFIPLL2.SDM_ je Б WIFIPLL2 modulator sdm_en 
EN 


WIFIPLL2 NINT | [5:0] WIFIPLL2 modulator Nint 
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AON QOS CFG 


_ ви [o [9o [5 [2s [7 [25 |» [а |» [4 [7 [9 [6 [ [6 


wee —à—. ||. . | 
| Reset [О ОЗ ОЗ ОВ ЗЕ И И И ЕН И И 


reserved 


| mr |15|14 | з | 12 | 1 | пој о | с | 7 ере | «| з| | | е| 
| Мате | QOS R GPU QOS W GPU QOS R GSP QOS W GSP 
туре | т | w Р, om | w | 


AON QOS CFG 


ме БЕ [Om ај зе _ 
Value 
[eseve — тие [Ro [oo | WIIPLL®moduiatorKint — 


BB LDO CAL START 


ви Ги [о [2 2 2 [s [25 Ги Те Ге | » | о [пе [ [5] 


reserved 


| ви | 15 | sa | із | 12 | 1 поје је | 7 | 6|5|4|з|2 | «| о| 


- Е 


ЕУ 


ВВ LDO. CAL START 


Field Name Type Reset Description 
Value 
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BB LDO CAL S RW 0x0 write "1" to start BB LDO calibration. It is 
TART self-cleared. 


WBT_BG_LDO 


ШІНЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


WBT BG. 
reserved RESERVE 
D 


= = 
ян рр] 
Per ЕЕ |а | па е и ое е |" е е еа [2 СЗ СО 


WBT RESERVED 


LINSEREREREREREREREREREREREREREREN 


WBT BG LDO 


Field Name Type Reset Description 
Value 


WBT BG RESE | [17:16] | RW 0х0 WBT BG RESERVED 
RVED 

WBT RESERVE | [15:0] WBT RESERVED 
D 


ANA BB MISC 


ви [o о [2 |» o Ге [25 Ги Ге Ге Ге | » | [пе Го [15] 
еј 777777777757 НН 


reserved 


ANA BB. MISC 


Field Name Type Reset Description 
Value 


еле mus mo oe [юеш — — | 
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АМА ВВ ВЕЗЕР | [15: 0] ANA BB RESERVED 
VED 


DJTAG MUX SEL 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј ОЗ 


= KNEE 
ЕСЕН грр 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


reserved 


DJT 
AG 
reserved 


DJTAG_MUX_SEL 


Field Name Type Reset Description 
Value 


емо fen mo је је | 


РЕН е 
e ВИ И ый с 
omen per er prm —— 
pem ИИ 


элми [n mw oo [элем — — — — — — 
олло де set [i Ти os ama ap ge 


BBPLL RESERVED 0 


ви Ги Ге Ге o Га Ге Га Го Ге Ге Ге [ж [лә [| [ [59] 


WPLL RESERVED TDPLL RESERVED 


[GCSE А ЕМЕШ В Е И ЧЕ ГЕЧЕ Е 
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| Name | MPLL RESERVED CPLL RESERVED 
fel нм "| wu | 


BBPLL RESERVED 0 


Field Name Type Reset Description 
Value 
WPLL. RESERVE | [81:24] UMEN T WPLL нл ОЯ3ЗӯЭҘЭ 


ТОРЫ. RESERV | [23:16] pe ЕРУ ТОРІ reserved 
ЕР 
МРІЇ. RESERVE | [15: 8] MPLL reserved 
D 
СРЦ. RESERVE |[7:0] CPLL reserved 
D 


BBPLL RESERVED 1 


_ ви [o [9o [3 [2 [7 |» |» |» |» [2 [7 | » Го [18 v [| 
јаже ЗИ 


reserved 


n | 15 | з | 12 | п |по| з | | 7 | 60] 4 | з|2 | тој 
| Мате | LVDSRF LVPLL RESERVED RPLL RESERVED 
Туре 


BBPLL RESERVED 1 


Field Name Type Reset Description 
Value 


[mu [eeu] e НН 


LVDSRF LVPLL | [15: 8] LVDSRF LVPLL reserved 
RESERVED 
RPLL_ RESERVE | [7:0] је RPLL reserved 


RPLL CFGO 


ви Ги [so] [2 T [s [25 |“ [2 [т | [лә [тв [зт [ле] 
еј шы 
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me ХСН 
Pee ре | ере Ре ер Ре ер ОЕ С ОСЗ СЗ 
ШИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЗЕЛЕНЕЛЕНЕНЕЕ 


TT RPLL РО. 
= й CTRL 


N EN 
L 
ЕГІН [m pm pom pm m p m | ти [ти 


RPLL CFGO 


Field Name Type Reset Description 
Value 


веј oo [Reed | — 

LVDS LVPLL RE | [10] RW 0x0 0: AON REG control 
F SEL CTRL 1: RFTI control 
LVDS LVPLL RE RW 0х0 0: Нот 26M ВОЕО/1, ATE 
F SEL 1: from RPLL 
RPLL PD CTRL |[8:7] RW 0x0 0: AON REG control 

1: auto (XTL related) 

2: RFTI control 
RPLL RST CTR RW 0x0 0: AON REG control 
L 1: RFTI control 
BBPLL REFCLK |[5] RW 0х1 0: AON ВЕС control 
_SEL_CTRL 1: per mode auto change 
RPLL 26MTEST | [ 4] RW 0х0 RPLL 26MTESTOUT ЕМ 
OUT EN 
CLK26MHZ мих | [3] RW 0x0 CLK26MHZ MUXTUNE EN 
TUNE EN 0: untune 

1 : tune 
BBPLL_REFCLK | [2] ВМ/ 0x0 BBPLL REFCLK SEL 
SEL 0: 26M buffer 

1: ATE 


вв ро |t [rw [or muro — — | 


AON DEBUG CFG 
0x000030A8 AON DEBUG CFG (0x00000000) AON DEBUG CFG 


| B |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18) 17 | 16] 
| Мате /ү0ц;  и/үұ "(г 


reserved 
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me [5% %Є% — $ —є——— 

яви грр 

m | 15 С | па и аә | С СЗ С | «| а [2 ОСЗ [о] 
Е | 


reserved AON DEBUG SEL 


б» р; 


AON DEBUG СЕС 


Field Name Type Reset Description 
Value 


ewe: fera [mo је нем — | 


AON DEBUG S [ 3: 0] RW 0x0 AON DEBUG SEL 
EL 1 : PMU debug output 
2: MDAR tbus data output 


8.11 PMU Control Register 


Base Addr Range Addr Map Description 


0х402В 0000 ~ 0x402B FFFF PMU (64KB) 
Base address: 0x402B0000, 0x00001 000, 0x00002000 


тама” ОИ ОИ 
wwe јет | 
meme |юонторавоя | 
эш јет ро. 


m |юоюоовоя | 
ewe |юоюогоиї ро 
ems eowcremam | ро 
эшо роот оов 
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ване је | 11. 
ewe ЕАК | 
eme ротова 
eme ССР | 
ems —[maesmomam ү 
эшо femres | E 
ра femren ООО 
СИЕТИ ОИ 
mm т | 
ew ЕСС | 
mm — |оомлнесовоя | 
ws роо тов 
ws јет | 
эшо јет | 
wc јект | 
ewe ЕСС [ 
em ЖЕСТ СС | 
эшш речеме ЗИ ООО 
m ЕСС | 
ewe ЕСС ро 
eme |юоятоовая ү 
эшо ЕСИ ООО 
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СЗ [юзден | ро 11 
wwe ЕСС ЗИ ОИ 
eme ЖЕСТ | 
ава ХЕ | 
ma јето | 
рев јет | ро 
me јето | 
эшо _[pocrremworsser ро 
mc Јемен | 
ewe СЕССИИ МООИ 
ew ооо вая | 
тая” СЕИ БИ 
me роот ооо 
се зорового ү 
ws јето | 
СИИ Б 
рање ростон 
СИС | 
ms |юопиновоя | 
ССО | 11. 
ра јет | 
эшо СЕССИИ 
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mc  [mmesmoeaR | ро 1. 
шаш СТ В 
mm ранет ро 
ewe ран | 
ње ранет | 
ewe раат ОО 
ewe [тесен | 
эшо јаве | 
ено Грав | — 
ewe јавно | 
шаю јавно | 
тан” [ела ү 
фан” јеснев | 
ewe риот ОИ 
eme јето ү 
эшо |теиле ово О 
esc  [mmemeesag | 
ewe алоо 
ems САС С | 
эюм ССОО ООО 
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m [енын | 
ewe СИС С ОИ 
рам СИС С | 11111 
эшо СС | 
рако имате | E 
шаю |е отт 
mm |е ото 
ао аот 
ою faem | 
шаю рота 
таю юнвтестоя | 
эше САЛО СС ОИ 
ms САС т [ 
эшо ТОСТ ЗИ ЕИ 
mec но 
wes — јавуњет | 
рак јаже | 
эше |өте” | 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 941 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(ӘЗ SPREADTRUM | SC7731C Device Specification 


me Тото 
wes СИ НОО 
рак тон 
эшо [оз | 
эю [озон | 
ws то 
зая ССС ЗИ ООО 
эшш С ро 
СС отон 
ewe СЕТЕ Е Р 111 
ws реонот | 
је СОСТ Е | 
ооо зотон а отан | 
C И 
em |зенооя ү E 
эш |овилеаловтенет | 
mw СЕТЕ Е ү — — — — — — 


LM CGM GPU. MM AUTO GATE EN 
SET 
CLR 


эшо ози от Ало аме ро _ 
eme ои от Ало иене | 
эпо ози стало аме | 
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ето Товн отлова нон 111 
ema 0 |звиоемло ват вна р 00 
љета __| ови отг Алов нон 
ene [омты | 
mene [мт ОИ 
эпо Е: ЕЕ | 
СО СЕТИ | 
LINNNLIE EI ANN ОИ 
m [моюн | 
emm СС БИ 
mm Сети СИ | 
эш ЕЕ ЕСС ро 
СО ЕСС ү o i 
эю от С ро 1 
me ЕТ СИ ОИ 
эпи ОИС ЗИ ООО 
ma роот ово 
ре јет | 
эз јот ро 
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0x0150 DEBUG PD1 DEBUG РОЇ 
0x0154 DEBUG PD2 DEBUG PD2 
0x0158 DEBUG PD3 DEBUG PD3 


0х015С INT DISABLE INT DIABLE 
0x0160 PMU DEBUG CFG PMU DEBUG CFG 


PD СА? ТОР СЕС 


0x00000000 PD СА? TOP СЕС (0х01208804) PD CA7 TOP CFG 
0x00001000 PD CA7 TOP CFG SET PD CA7 TOP CFG SET 


0x00002000 PD CA7 TOP CFG CLR PD CA7 TOP CFG CLR 


BEIGE RESI ze В ВА Еа 


4- reserved PD CA7 TOP PWR ON DLY 


ыл —- — 
Е же“. ____-_-| 


нее | зе [se | зе [se [se 


[Reset | о | о | о | о | о | о | о | о | о | г oo | о | о] 
ТЕС ПЕ Б З Б И ЛЕЛЕ ШЕ ИЕТ ЕЕ И 


PD CA7 TOP PWR ОМ SEQ DLY PD СА? TOP ISO ON РҮ 


ССО оо 
ee | Py PPP PPP mT 


PD_CA7_TOP_CFG 


Field Name Тур беі/ jw Description 
Cle 
ar val 


реф СИ il lal пе И 
ЈЕ 


РО СА? ТОР DBG SHUTDOW | [28] For debug purpose. 

N EN 

Я кВ 
6] 

PD СА? TOP FORCE SHUTD |125] | Rw | Sic | охо | Force Power Domain 

OWN 'PD CA7 TOP' shutdown. Only 
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effective when 
'PD CA7 TOP AUTO SHUTDO 
WN EN' de-asserted. 


NN yn TOP AUTO SHUTDO | [24] RW |S/C | 0х1 Enable Power Domain 
"РО СА? ТОР" automatically 
Power-off when АР into Deep 
Sleep. 
0: Power Domain shutdown by 
РО СА? TOP FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 


PD CA7 TOP PWR ON DLY [23:1 0x20 | Delay time for 'PD CA7 TOP' 
s from turn on power switch to 
asserting power reset, in power 
up process, with unit of 30us. 
PD CA7 TOP PWR ON SEQ [15: RW 0x88 | Delay time for 'PD CA7 TOP' 
DLY bi from Powering up, in power up 
process, with unit of 30us. 


PD CA7 TOP ISO ON DLY [ 7: 0] Delay time for "РО CA7 ТОР" 
from enable isolation cell to turn-off 
power switch, in power down 
process. with unit of 30us. 


PD CA7 CO CFG 


PD СА? СО СЕС (0x0120A802) PD CA7 С0 СЕС 


PD СА? СО СЕС SET PD. СА? СО СЕС SET 


ост со себ SET | 
e plela ae [efs ja ajaa a r e e 


- reserved PD CA7 C0 PWR ON DLY 


ыз ПШ ~ |-. NN 
suce | se fæ] s ЕЛЕ — — — — — ——] 
L3EREREZENERERERSEERERESEREREREREN 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
ІСІГІ сосни нову | наша | 
ро 

Pee TE Пре Ре С ОС ОС С ОС ОЗ ОСЗ С 


РО СА? СО СЕС 
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Field Name Тур Зеу jb Description 
mee 
Valu 


ас 1 ай cc 
g 

PD СА? СО ДВО SHUTDOWN | [28] For debug purpose. 
TUE 


PUN | СА? СО FORCE SHUTDO L RW |S/C | 0х0 Force Power Domain 
"РО САУ СО" shutdown. Only 
effective when 
РО CA7 СО AUTO SHUTDOW 
N EN' de-asserted. 


РО CA7 СО AUTO SHUTDOW | [24] RW | S/C Enable Power Domain 

N EN РО СА? СО" automatically 
Power-off when АР into Deep 
Sleep. 
0: Power Domain shutdown by 
'PD CA7 C0 FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 


PD CA7 CO PWR ON DLY [23:1 0x20 | Delay time for 'PD СА? СО" 

5 from turn power switch to asserting 
power reset, in power up 
process, with unit of 30us. 

РО СА? CO PWR ON SEQ D | [15: RW 0xA8. | Delay time for 'PD CA7 CO' 

LY b from Powering up, іп power up 
process, with unit of 30us. 

PD СА? СО ISO ОМ рҮ [7:0] | RW 0х2 Delay time for "РО СА? СО" 
from enable isolation се to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD СА? C1 CFG 


0x00000008 PD САТ? C1 CFG (0x0220A002) PD CA7 C1 CFG 
0x00001008 PD СА? Сі СЕС SET PD СА? C1 СЕС SET 


0x00002008 PD CA7 C1 CFG CLR PD CA7 C1 CFG CLR 


ШЕ ЕМЕСЕ EA ВЕ ЕЕ ЕЕ Е 


- reserved PD CA7 C1 PWR ON DLY 
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L—IEREREREREREN- о | о | о ЩЩ | ~ | о | о | о 
ЕСЕ ла ла зајма Јн ЕТ и а СПЕ ЕСЕН 


| Мате | PD СА? C1 PWR ОМ SEQ DLY PD СА? СТ ISO ON рҮ 


PD CA7 C1 CFG 


Field Name Тур Зеу js Description 
ыры 
val 


GUN ССА ЕДИЛ ЕН cs NN 

ы 

РО СА? C1 ДВО SHUTDOWN | [28] For debug purpose. 

ius ЗН a od o o авы MN 
d 


an | CA7 Сі FORCE SHUTDO | [25] RW |S/C | 0х1 Force Power Domain 
"РО СА? C1' shutdown. Only 
effective when 
'PD CA7 C1 AUTO SHUTDOW 
N. EN' de-asserted. 


PD CA7 C1 AUTO SHUTDOW | [24] RW | S/C Enable Power Domain 

N EN РО СА? C1' automatically 
Power-off when AP into Deep 
Sleep. 
0: Power Domain shutdown by 
'PD CA7 C1 FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 


PD CA7 C1 PWR ON DLY di 0x20 | Delay time for 'PD СА? СІ"! 
from turn power switch to asserting 
power reset, in power up 
process, with unit of 30us. 

PD СА? Сі PWR ON SEQ D |[15: RW ОХАО | Delay time for 'PD CA7 C1' 

LY bi from Powering up, in power up 
process, with unit of 30us. 

PD CA7 C1 ISO ON DLY [7:0] | RW 0х2 | Delay time for 'PD СА? СТ" 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD СА? C2 СЕС 


0x0000000C PD CA7 C2 CFG (0x02209802) PD CA7 C2 CFG 


0x0000100C PD СА? C2 СЕС SET PD СА? C2 СЕС SET 
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0x0000200C PD CA7 C2 CFG CLR PD CA7 C2 CFG CLR 


БББ EUIS ERE E ES EON ЕЕ ЕЕС Е ЕЯ 


- reserved PD CA7 C2 PWR ON DLY 


к ІІ LL) БЕНЕН 


вес, | зе [se | зе [ss [s 


E 
Reset | o | о | о | о | о | С г | • | > ка јсјс|с|јс 
ЕС RE ППИ ЕЕ С НИ И REI БАЈИ 
Мате} Рост серия босоо | | _ гтобуогвооү | 
[sec [ао 
| Reset | о | о ——— о | о | о | о | о | о | о | | о ЕШ 


PD СА? C2 CFG 


Field Name Тур беі/ jm Description 
us 
val 


Бес NR ГЕ ый a RN 
5 

РО CA7 C2 DBG SHUTDOWN | [28] For debug purpose. 

Loc NNI | Бо 


WM | CA7 C2 FORCE SHUTDO - RW |S/C | 0х1 Force Power Domain 
'PD СА? C2'shutdown. Only 
effective when 
РО САУ C2 AUTO SHUTDOW 
N EN' de-asserted. 


PD CA7 C2 AUTO SHUTDOW | [24] RW | 5С Enable Power Domain 

N EN РО СА? С2 automatically 
Power-off when АР into Deep 
Sleep. 
0: Power Domain shutdown by 
РО СА? C2 FORCE SHUTDO 
WN; 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 


PD_CA7_C2_PWR_ON_DLY [23:1 | RW 0x20 | Delay time for 'PD СА? C2' 
6] from turn power switch to asserting 
power reset, in power up 
process, with unit of 30us. 
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РО СА? C2 PWR ON SEQ D | [15: RW 0x98 | Delay time for 'PD CA7 C2' 
LY 8] from Powering up, in power up 
process, with unit of 30us. 


PD CA7 C2 ISO ON DLY [7:0] | RW 0x2 Delay time for "РО СА? C2' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CA7 C3 CFG 


PD CA7 C3 CFG (0x02209002) PD CA7 C3 CFG 


PD СА? СЗ СЕС SET PD СА? СЗ СЕС SET 


ШІЕСІСЕІЕІН 
ИТИЕЛЕЛЕЛЕЛЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 


- reserved PD CA7 C3 PWR ON DLY 


"е eee Ed | 
па | Ге Ге Ге ||» O00 20000 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
СИСТЕ | онов ||| 
зн рр 
ree СС СС СС СЕН С EN 


РО СА? СЗ СЕС 


Field Мате Тур Зеу prs Description 
un 
val 


pec El ГО 
y 


PD. CA7 C3 DBG SHUTDOWN | [28] For debug purpose. 
ia NNI 2 о o i на NN 
Й 


UN | CA7 СЗ FORCE SHUTDO | [25] RW |S/C | 0х1 Force Power Domain 
РО САУ СЗ" shutdown. Only 
effective when 
'PD CA7 C3 AUTO SHUTDOW 
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PD CA7 C3 AUTO SHUTDOW | [24] RW |S/C | охо Enable Power Domain 

N EN РО СА? СЗ" automatically 
Power-off when AP into Deep 
Sleep. 
0 : -Power Domain shutdown by 
ІРО. СА? СЗ FORCE SHUTDO 
WN'; 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 


PD CA7 C3 PWR ON DLY [23:1 | RW 0x20 | Delay time for 'PD СА? СЗ! 

6] from turn power switch to asserting 
power reset, in power up 
process, with unit of 30us. 

РО CA7 СЗ PWR ON SEQ D | ПБ: RW 0x90 | Delay time for 'PD CA7 СЗ" 

LY 8] from Powering up, in power up 
process, with unit of 30us. 

PD СА? СЗ ISO ОМ рҮ [7:0] | RW 0х2 Delay time for 'PD_CA7_C3' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD AP DISP CFG 
0x00000014 PD AP DISP CFG (0x00000000) PD AP DISP CFG 


| " | sip} зо | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 v8 | 17 | 16 | 
ША И Со 


reserved 
Type 


as a тт 
| него EE И и ИИ О БЕН Redde 
Ж ТШ А ДЕ ЕШ ЩЕЧ ЕЛЕ ЛЕ а А А ДЕШ ЗУ 
| Мате | с 


reserved 
Type 


PD AP DISP CFG 


Field Name Type Reset Description 
Value 


Dee: то [RO oo [юш — — | 


PD AP SYS CFG 


0x00000018 PD AP SYS CFG (0x01208006) PD AP SYS CFG 
0x00001018 PD AP SYS CFG SET PD AP SYS CFG SET 


0x00002018 PD AP SYS CFG CLR PD AP SYS CFG CLR 


| Bit [31j30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | Рр | РО 


reserved й д PD АР SYS РМА ОМ рҮ 
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Кеа SPREADTRUM | SC7731C Device Specification 


еее с 1. 
Reset | о | о | о [ооо | о фе | о NES o |• | || 
| ви | 15 | із | 12 | 1 | | 202 |7 | 6 | 5 | «| з| 2 | «| е| 


PD АР 575 РМА ON SEQ рҮ PD AP SYS ISO ON DLY 


попе | 


Set/CIr 


Бо. са ај ал 
| Reset [d o | о | о „о | о | о | о| о | о [о [1 Кејн v 


PD АР SYS CFG 


Field Name Тур беі/ Ша Description 
ve 
Valu 


БЕСТІГІНЕ ЕТЕ 
З 


WA AP SYS FORCE SHUTDO | [25] RW | 5С | 0x0 Force Power Domain 
'PD AP. SYS' shutdown. Only 
effective when 
РО АР SYS AUTO SHUTDOW 
N EN' de-asserted. 


PD AP SYS AUTO SHUTDOW | [24] RW- | S/C Enable Power Domain 

N EN РО AP. SYS' automatically 
Power-off when AP into Deep 
Sleep. 
0: Power Domain shutdown by 
РО АР SYS FORCE SHUTDO 
WN’; 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 


PD AP SYS PWR ON DLY E 0x20 | Delay time for 'PD AP SYS' 
from turn power switch to asserting 
power reset, in power up 
process, with unit of 3005. 

РО АР SYS PWR ON SEQ D | 15: RW 0x80 | Delay time for 'PD AP SYS' 

LY bi from Powering up, in power up 
process, with unit of 30us. 

PD AP SYS ISO ON DLY [7:0] | RW 0x6 Delay time for 'PD AP SYS' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 
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PD MM TOP CFG 


ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕН 


ZEN a 


i 
а se је 
яви До Ро ОСЗ ОСЗ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕДЕЛЕЛЕНЕНЕЛЕБЕН 
СИЕСИИ лено ||| 
зи ЕЕ СИ 
к=» Го С О ОС ОС ОС О СЗ ОСЗ ОСЗ УГ 


PD MM TOP CFG 


Field Name Тур Зеу ч Description 
Сва 
val 


pec 27:22288 S 
3 


WA MM TOP FORCE SHUTDO | [25] RW |S/C | 0х1 Force Power Domain 
РО ММ ТОР" shutdown. Only 
effective when 
'PD MM TOP AUTO SHUTDOW 
N EN' de-asserted. 


PD MM TOP AUTO SHUTDO [24] RW | S/C Enable Power Domain 
WN EN РО MM ТОР" automatically 
Power-off when AP into Deep 
Sleep. 
0: Power Domain shutdown by 
РО MM TOP FORCE SHUTDO 
WN'; 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 
PD_MM_TOP_PWR_ON_DLY [23:1 | RW 0x20 | Delay те for 'PD MM TOP' 
6] from turn power switch to asserting 
power reset, in power up 
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| |. [| | | Process, with unit of 30us. || 


PD MM — PWR ON SEQ D р: АМ/ 0x80 | Delay time [ог "'РО MM ТОР! 
LY from Powering up, in power up 
process, with unit of 3005. 


PD MM TOP ISO ON DLY : Delay time for 'PD MM TOP' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30и. 


PD GPU TOP CFG 


0x00000020 PD GPU TOP CFG (0x02208004) PD GPU TOP CFG 
0x00001020 PD GPU TOP CFG SET PD GPU TOP CFG SET 


0x00002020 PD GPU TOP CFG CLR PD GPU TOP CFG CLR 


ECHEJEIEIESEZE: ДЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕАЕ 


4- Ға 


wl e Pe НН 
ро 


ЕШ = |с] 


[Reset | о | о | о | о | о | 0 | ЕЗЕТ ЖҮ ЕЛЕБЕЛЕЖЕЯ 
ЛЕ Б ВЕ ПС С ЗЕЕ ЕН Е 


PD GPU ТОР PWR ОМ SEQ DLY PD GPU TOP ISO ON DLY 


Set/CIr 


PD GPU TOP CFG 


Field Name Тур беі/ jn Description 
Cle 
ar Valu 


БИ EI m 
3 


PD GPU TOP FORCE SHUTD | [25] RW | 5С | 0х1 Force Power Domain 

OWN РО GPU ТОР" shutdown. Only 
effective when 
'PD GPU TOP AUTO SHUTDO 
WN EN' de-asserted. 

PD ОРУ TOP AUTO SHUTDO | [24] Enable Power Domain 
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WN- EN РО GPU ТОР" automatically 
Power-off when AP into Deep 
Sleep. 

0: Power Domain shutdown by 
РО СРО TOP FORCE SHUTD 
OWN' 

1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 

PD GPU TOP PWR ON DLY E 0x20 | Delay time for 'PD СРО ТОР" 
from turn power switch to asserting 
power reset, in power up process, 
with unit of 3005. 

PD GPU TOP PWR ON SEQ [15: RW 0x80 | Delay time for 'PD GPU TOP' 

DLY М from Powering up, іп power up 
process, with unit of 30us. 


PD GPU TOP ISO ON DLY [ 7: 0] Delay time for 'PD GPU TOP' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD СРО ARM9 0 CFG 
| 0х00000024 | PD СРО ARMO 0 СЕС (0x0120A802) РО_ | PD СРО АВМ9 0 СЕС | | ARM9 0 СЕС 


0x00001024 PD CPO ARM9 0 CFG SET Рр. E E ee CFG 


0х00002024 PD СРО АВМ9 0 СЕС СІН T здавав 


НО ЕЛИЗА АЕ АЕ ESTEE S ЕЕ 


а ШЕ 


E3 — —— 
нок | ве [se [e| — — — — — ——] 
reso o Ре ререРеДеСЦУ| 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 
[ene | room eomm onsas | rocmammancorar || 
но р 

ЕСІЛ 77] TE Пре Ре ТЕ 


PD СРО АВМ9 0 СЕС 
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Field Name Тур беі/ js Description 
Cle 
ar Valu 


MN: d c Ш 
Б 


PD СРО АВМ9 0 FORCE SHU | [25] RW | S/C | 0x0 | Force Power Domain 

TDOWN РО СРО ARMS 0" shutdown. Only 
effective when 
РО СРО ARM9 0 AUTO SHUTD 
OWN ЕМ" de-asserted. 


PD СРО АВМ9 0 AUTO SHUT | [24] RW | S/C | Ох Enable Power Domain 

DOWN EN РО СРО ARMS 0" automatically 
Power-off when CPO into Deep 
Sleep. 
0: Power Domain shutdown by 
РО СРО ARM9 0 FORCE SHUT 
DOWN'; 
1 : Power domain Automatically 
shutdown when СРО enter Deep 
Sleep; 

РО СРО ARM9 0 PWR ON DL | [23:1 | RW 0х2 | Delay time for "РО СРО ARMS 0 

Y 6] 0 from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD СРО АВМ9 0 РУВ ON SE | (15: RW OxA | Delay time for "РО СРО АНМ9 0 

Q DLY 8] 8 from Powering up, in power up 
process, with unit of 3005. 


PD СРО АВМ9 0 ISO ON DLY |[7: Delay time for "'РО СРО АНМ9 0 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


РО СРО АНМ9 1 СЕС 
| 0х00000028 | РО СРО АВМ9 1 СЕС (0x0120A002) РО | | РО СРО АВМ9 1 СЕС | | АВМ9 1 СЕС 


0х00001028 PD СРО ARM9 1 СРО SET PD ee oo _CFG 


0x00002028 PD_CP0_ARM9_1_CFGCLR PD_CP0_ARM9_1_CFG 


ШИ ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕТЕЛЕЛЕЛЕЛЕЛЕЛЕР 


|= ШЕ 


е e С С ë ë 
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[Reset | о | о | о | о | о | о | о ШШ о Шо ооо [о | 
Й FCRI COR LER ЕР ЕВ ЕВ ПС 


PD СРО АНМ9 1 PWR ОМ SEQ DLY PD СРО ARM9 1 ISO ON рҮ 


Set/CIr 


м e ees 
ЕСІ > ШЕ: | | | :| | о | | о | о | о | о И ЕШ 


PD СРО АВМ9 1 СЕС 


Field Мате Тур беі/ ue Description 
Cle 
ar Valu 


all eal oc NE 
5 


PD СРО АВМ9 1 FORCE SHU. | [25] RW | S/C | 0x0 | Force Power Domain 

TDOWN РО СРО ARMS 1" shutdown. Only 
effective when 
'PD СРО ARM9 1 AUTO SHUTD 
OWN ЕМ" де-аззепед. 


PD СРО АВМ9 1 AUTO SHUT | [24] RW | S/C | 0х1 | Enable Power Domain 

DOWN EN РО СРО ARMS 1" automatically 
Power-off when CPO into Deep 
Sleep. 
0: Power Domain shutdown by 
РО СРО ARM9 1 FORCE SHUT 
DOWN'; 
1: Power domain Automatically 
shutdown when СРО enter Deep 
Sleep; 

PD_CPO_ARM9_1_PWR_ON_DL | [23:1 | RW 0х2 | Delay time for 'PD_CPO_ARM9_1' 

Y 6] 0 from turn power switch to asserting 
power reset, іп power up process, 
with unit of 30us. 

PD_CPO_ARM9_1_PWR_ON_SE | (15: RW OxA | Delay time for "РО СРО АНМО 1" 

Q_DLY 8] 0 from Powering up, іп power up 
process, with unit of 30us. 


PD_CPO_ARM9_1_ISO_ON_DLY | (7: RW 0х2 | Delay time for "РО СРО АНМО 1" 
0] from enable isolation cell to turn-off 
power switch, in power on process. 

with unit of 30us. 


РО СРО АНМ9 2 CFG 
| 0х0000002с | PD СРО ARMO 2 СЕС (0x01209802) PD | PD СРО АВМ9 2 CFG | | ARM9 2 СЕС 


0x0000102C PD СРО АВМ9 2 СЕС SET РО ae oe 2_CFG 


PD_CPO ЕС 2 CFG 


0х0000202С PD СРО АВМ9 2 СЕС CLR 


reserved P P PD CPO ARM9 2 PWR ON DLY 


ШИ ЕЛЕТСЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
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| — EZO 
Peset | о | о | о | о | о | о | о ЈИ | мај | | |: 
ШШЕ ЕЛЕ ЕЛЕЕ ee КАКИЕ Е ЕЕ Е 28 
| Мате | го ото лама WR ока бе | | Роороламо 2 оон | 
ес "~ __| _ | 
СЕ мы 2 | | о | о | о | о > 


PD СРО АНМ9 2 СЕС 


Неја Мате Туре | Зе! | Reset Description 
Clear | Value 


Ро СРО ARMS 2 РАА ОУ [ees [mw | оо [nouses — — 
Po Ро Аяма 2 Рия ом залу [Пр [mw | — [oes [ОЕ 
Ро cm ame 2 во оно та ам | foe [nouses — — 


PD СРО HUSGE СЕС 


0x00000030 PD СРО НЏЗСЕ СЕС (0x01209004) PD СРО НОЗСЕ СЕС 


0х00001030 PD СРО HU3GE СЕС SET ај 


0х00002030 PD СРО HU3GE СЕС CLR PD СРО | ЕЕ. СЕО 


ИЛЕЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


оо | ти 
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КЕЗ SPREADTRUM 
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OW | OW 
a HE 
| Type | 


PD CPO HUSGE PWR ON SEQ DLY 


Set/CIr 


PD CPO HUSGE CFG 


Field Name Тур Set/ 
Cle 
ar 


PD CPO HUSGE ISO ON DLY 


js 


Valu 


попе | eee 
аира СИНЕЕ ЕСЕБИ 
пере С С С С С Е 


Description 


pe um 
6] 


PD СРО HUSGE FORCE SHUT 
DOWN 


PD СРО НОЗСЕ AUTO SHUTD 
OWN EN 


PD CPO HUSGE PWR ON DLY 


| 


| 


[23:1 | RW 0x2 
6] 0 


PD СРО НОЗОЕ PWR ON SEQ | [15: | RW 0x9 
_DLY 8] 0 


PD CPO HUSGE ISO ON DLY 


0x00000034 
0x00001034 


[ 7: RW 0x4 
0] 


PD СРО GSM CFG 


PD СРО GSM СЕС (0x01208804) 
PD CPO GSM CFG SET 


Force Power Domain 

РО СРО HUSGE' shutdown. Only 
effective when 

РО СРО HUSGE AUTO SHUTD 
OWN. EN' de-asserted. 


Enable Power Domain 

'PD CPO HUSGE' automatically 
Power-off when CPO into Deep 
Sleep. 


0: Power Domain shutdown by 
РО СРО HUSGE FORCE SHUT 
DOWN'; 

1 : Power domain Automatically 
shutdown when СРО enter Deep 
Sleep; 


Delay time for 'PD CPO HUSGE' 
from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 


Delay time for "РО СРО HUSGE' 
from Powering up, in power up 
process, with unit of 3005. 


Delay time for 'PD СРО HUSGE' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CPO GSM CFG 


0x00002034 


V.0.1 


PD CPO GSM CFG CLR 
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958 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | 5С7731С Device Specification 
ECXEREIEIEIEZEIEJEIEIEIEREIEIET SAEI 


= a 


ЕЛ 7 LIEN RENE 


swe] ЗЕ 


p 
Peset | о | о | о | о | о | го ШИ | мај || |: | 
и наа 


PD СРО СОМ PWR ОМ SEQ DLY PD CPO GSM ISO ON DLY 


Set/CIr 


PD СРО GSM.CFG 


Field Name Тур беі/ іі Description 
Cle 
ar Valu 


Ge EE al Се ИО 


CU nt | GSM_FORCE_SHUTD 2 RW |S/C | 0х0 | Force Power Domain 
РО СРО GSM' shutdown. Only 
effective when 
РО СРО GSM AUTO SHUTDO 
WN EN' de-asserted. 


РО СРО GSM AUTO SHUTDO | [24] RW | 5С Enable Power Domain 

WN EN РО СРО GSM' automatically 
Power-off when CPO into Deep 
Sleep. 
0: Power Domain shutdown by 
РО СРО СОМ FORCE SHUTD 
OWN'; 
1 : Power domain Automatically 
shutdown when СРО enter Deep 
Sleep; 

PD СРО СОМ PWR ON DLY [23:1 0x20 | Delay time for "РО СРО СОМ" 

5 from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

РО СРО СОМ РУВ ON SEQ [15: RW 0x88 | Delay time for 'PD СРО GSM' 
DLY М from Powering up, in power up 
process, with unit of 3005. 


PD CPO GSM ISO ON DLY [7:0] | RW 0х4 Delay те for 'PD СРО GSM' 
from enable isolation cell to turn-off 
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(СЗ SPREADTRUM | 5С7731С Device Specification 
power switch, in power on process. 
Р Я (мы ӨР 


РО СРО Тр СЕС 


0х00000038 PD CPO TD CFG (0х01208804) PD CPO TD CFG 
0x00001038 PD CPO TD CFG SET PD CPO TD CFG SET 


0x00002038 PD CPO TD CFG CLR PD CPO TD CFG CLR 


ENEJEIEIEIEZAEIEIEIEIEIEREIEIEIEAEH 


- ЕЕ 


[ок ГГ ЖЕНЫ 


See |[с [se 


_ м | NE 
Reset | о > | о | о | о | о | о НИ 2 | о МИ г | «Ро | © | 0 | 
| " | 28 14 | із | 12 | п | пој [в |7 | 6 |5 | 42 |2 | 1 | | 


PD CPO TD PWR ON SEQ DLY PD CPO TD ISO ON DLY 


попе | 


Set/CIr 


PD CPO TD CFG 


Field Name Тур беі/ jg Description 
as 
Valu 


ИН СЛЕ m 


ADI | СРО TD FORCE SHUTDO я RW |S/C | 0x0 Force Power Domain 
'PD CPO TD' shutdown. Only 
effective when 
'PD СРО TD AUTO SHUTDOW 
N EN' de-asserted. 


PD CPO TD AUTO SHUTDOW | [24] RW | 5С Enable Power Domain 

N EN "РО СРО TD' automatically 
Power-off when CPO into Deep 
Sleep. 
0: Power Domain shutdown by 
РО СРО TD FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when СРО enter Deep 
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ӨБЕЗШІШІ | SC7731C Device Specification 
| у | | | | ер д 


PD CPO TD PWR ON DLY E RW 0x20 | Delay time for "РО СРО ТО! 
from turn power switch to asserting 
power reset, in power up 
process, with unit of 30us. 


i CPO TD PWR ON SEQ D D RW 0x88 | Delay time for 'PD CPO TD' 
from Powering up, in power up 
process, with unit of 30us. 

PD CPO TD ISO ON DLY [7:0] | RW Ox4. | Delay time for 'PD CPO TD' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CPO CEVA CFG 


0x0000003C PD CPO CEVA CFG (0x01208804) PD CPO CEVA CFG 
0x0000103C PD CPO CEVA CFG SET PD CPO CEVA CFG SET 


0x0000203C РО СРО СЕМА СЕС CLR ен арада 


БСН ЕЕ ЕЕЕ ЕЕ ЕЕ ЕЕ СС 


[= 5 


И > — — — 


ЕСІ ве СЕ 


Z e .- ___- 
Reset | о | о | о | о | о | о | o ДЦ о | o По | |• | о | о] 
| ви |15|14 | 1з | 12 | 1 | лог ] в |7 | 6 | 5 | «| з|2| 1] о] 


PD CPO CEVA PWR ОМ SEQ ШҮ PD CPO CEVA ISO ON DLY 


попе | 


Set/CIr 


____-_-____-| __________ 
| Reset [d ЕНЕШЕН ” » | о | о | о | о | о | о | > | ЕШЕШ 


PD СРО CEVA СЕС 


Неја Мате Тур беі/ Ша Description 
Cle 
ar Valu 


дај a al um 
al 
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[P SPREADTRUM | УУ АТА $С7731С Device Specification | 


'PD СРО CEVA' shutdown. Only 
effective when 

РО СРО СЕМА AUTO SHUTDO 
WN EN' de-asserted. 


Power-off when CPO into Deep 
Sleep. 

0: Power Domain shutdown by 
ІРО СРО СЕМА FORCE SHUTD 
OWN' 


1 : Power domain Automatically 
shutdown when CPO enter Deep 
Sleep; 


PD СРО CEVA PWR ON DLY 0x20 | Delay time for 'PD CPO CEVA' 
from turn power switch to asserting 
power reset, in power up process, 


PD CPO CEVA AUTO SHUTDO | [24] RW | S/C Enable Power Domain 
WN EN "РО СРО CEVA' automatically 


with unit of 30us. 


PD СРО CEVA PWR ON SEQ ШЫ 0x88 | Delay time for "РО СРО СЕМА! 

DLY from Powering up, in power up 
process, with unit of 30us. 

PD CPO CEVA ISO ON DLY [7:0] | RW Ox4 | Delay time for 'PD CPO CEVA' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD СРО HARQ CFG 
| 0х00000040 | PD CPO НАНО CFG (0x01208804) PD СРО | | PD СРО НАВО СЕС | CFG 


0x00001040 PD СРО НАНО СЕС SET РО_СРО тт сға 


0х00002040 PD СРО HARQ СЕС CLR PD CPO НАВО. СЕС 


ИЛЕЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЛЕЗ 


|= ШЕ 


-= ИИ гости 
mee ООО ЗЕ ООО 
яви | о ОС | ОС e ОС ОС С ОС ОСЗ ОС С Е ОСЗ С 
ви | по | за | па | па | о Е СЗ | е С СЗ Е Е [0] 
пете ЕО ООО О 
[me] | 
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[Reset | " | о | о | о | "| о | о | ој о|о| ој о| о |" | ој 


PD СРО НАВО СЕС 


Неја Мате Тур беі/ Po Description 
Cle 
ar val 


о bc ИВ 
oh 


CW nt | HARQ FORCE SHUTD | [25] RW |5/С | 0х0 | Force Power Domain 
РО СРО HARQ' shutdown. Only 
effective when 
'PD СРО HARQ AUTO SHUTDO 
WN EN' de-asserted. 


PD CPO HARQ AUTO SHUTD [24] RW | S/C Enable Power Domain 

OWN EN РО СРО НАНС! automatically 
Power-off when CPO into Deep 
Sleep. 
0: Power Domain shutdown by 
РО СРО НАВО FORCE SHUTD 
OWN'; 
1 : Power domain Automatically 
shutdown when СРО enter Deep 
Sleep; 


PD CPO НАНО PWR ОМ DLY | [23:1 0x20 | Delay time for 'PD CPO HARQ' 
5 from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 
FO n HARQ PWR ON SEQ р: RW 0x88 | Delay time for 'PD CPO HARQ' 
from Powering up, in power up 
process, with unit of 30us. 


PD CPO HARQ ISO ON DLY : Delay time for 'PD СРО HARQ' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CPO SYS CFG 


PD CPO SYS CFG (0x12208006) PD CPO SYS CFG 


PD CPO SYS CFG SET PD CPO SYS CFG SET 
PD CPO SYS CFG CLR PD CPO SYS CFG CLR 


С ES EE БА ЕЕ ЕН a ЕЯ ЕСИ ВЕС 


-|- reserved PD CPO SYS PWR ON DLY 
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(СЗ SPREADTRUM | SC7731C Device Specification 
| Type | | яо (w| mo јмјеј  њ | 
СТЕ NNNM 
pe | о | о|о|о| 


PD СРО SYS PWR ОМ SEQ DLY PD CPO SYS ISO ON DLY 


De 


Set/CIr 


PD CPO SYS CFG 


Field Name Type | Set/ | Reset Description 
Clear | Value 


Пеле” — — — ЕДЕ О [эс [оо [шее | 


CPO FORCE DEEP SLEEP [28] RW S/C 0х1 By default, Force СРО SYS 
shutdown. Software Must 
de-assert this bit to 1'bO to 
let CPO available. this only 
effect PMU, no effect 
PUB SYS 


ртов [по [SC |90 [неее  — 
PD СРО SYS FORCE SHUTDOWN | [25] RW S/C 0х1 Force Power Domain 
РО СРО SYS' 
shutdown.this only effect 
PMU, no effect PUB SYS 
рш [ro | [oo [Resena — 
PD CPO SYS PWR ON DLY [23:16] | RW 0х20 | Delay time for 
'PD CPO SYS' from turn 
power switch to asserting 
power reset, in power up 
process, with unit of 3005. 
PD СРО SYS PWR ON SEQ DLY |[15:8] | RW Delay time for 
"РО СРО SYS' from 
Powering up, in power up 
process, with unit of 3005. 


PD CPO SYS ISO ON DLY [7:0] | RW Delay time for 
'PD CPO SYS' from 
enable isolation cell to 
turn-off power switch, in 
power on process. with unit 
of 30us. 


PD CP1 ARM9 CFG 


0x00000048 PD CP1 АВМ9 СЕС (0x0120A002) PD CP1 ARM9 CFG 
0x00001048 PD CP1 АВМ9 СЕС SET PD CP1 АВМ9 СЕС SET 


PD CP1 ARM9 CFG 


0x00002048 PD CP1 АВМ9 CFG CLR 


BESSER ПЕСЕН ПЕН А ЕН SER 
| Мате ——» » i 


CLR 


reserved PD CP1 ARM9 PWR ON DLY 
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Set/CIr S/C 


EN GEN ESES 
Cen |в|а|о|е|н|оїе e р'|е |з |е|»|2|"Їо| 
| Мате | РО CP1 ARM9 PWR ОМ SEQ DLY PD CP1 АНМ9 ISO ON DLY 


PD CP1 ARM9 CFG 


Field Name Typ | Set/ | Res Description 
е |Cle| е 
ar | Valu 
e 


Free 
6 


PD_CP1_ARM9_FORCE_SHUTD | [25] RW | 5С |0х0 | Force Power Domain 

OWN "РО CP1 АНМ9 shutdown. Only 
effective when 
"РО CP1 ARM9 AUTO SHUTDO 
WN EN' de-asserted. 


PD CP1 ARM9 AUTO SHUTDO | [24] RW | S/C | 0х1 Enable Power Domain 

WN EN ІРО CP1 АНМ9 automatically 
Power-off when AP into Deep 
Sleep. 
0: Power Domain shutdown by 
'PD CP1 ARM9 FORCE SHUTD 
OWN'; 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 


PD CP1 ARM9 PWR ON DLY [23:1 | RW 0x20 | Delay time for "РО CP1 ARMS9' 
6] from turn power switch to asserting 

power reset, in power up process, 
with unit of 30us. 

PD CP1 ARM9 PWR ON SEQ | [15: RW ОХА | Delay time for "РО CP1 ARMS9' 

DLY 8] 0 from Powering up, іп power up 
process, with unit of 30us. 

PD CP1 АВМ9 ISO ON DLY [7:0] | RW 0х2 | Delay time for "РО CP1 ARMS9' 
from enable isolation cell to turn-off 
power switch, in power on process. 
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КИЛЗРВЕЛОТВИМ | ...--ы 
кх шш ______-- 


PD CP1 GSM CFG 


0x0000004C PD CP1 GSM СЕС (0х01209804) PD CP1 GSM CFG 
0x0000104C PD CP1 GSM CFG SET PD CP1 GSM CFG SET 


0x0000204C PD CP1 GSM CFG CLR PD CP1 GSM CFG CLR 


ПС IG REESE ДЕЛЕ ЕЕ RETE ETE ERES 


|=. ШЕ 


ГЕО ГАС 


ЕСІ аб СЕ 


ЕБЕ С 
ЕЛЕЯСРИЯЕЯЕНЕНЕН КЕЕН ЕЕЕЕСЛЕНЕН 
EAE ЛЕЛЕ Л Е ЕШ ЕНЕСІ ДЕЛЕ 


PD CP1 СОМ PWR ОМ SEQ DLY PD CP1 GSM ISO ON DLY 


кате“ 


Set/CIr 


PD CP1 GSM CFG 


Field Name Тур беі/ ја Description 
Cle 
ar val 


GENES. Бе. И 
Б 


PD CP1 GSM FORCE SHUTD | [25] RW | 5С |0х0 Force Power Domain 

OWN 'PD CP1 GSM' shutdown. Only 
effective when 
'PD СРІ GSM AUTO SHUTDO 
WN EN' de-asserted. 


PD CP1 GSM AUTO SHUTDO | [24] RW |S/C | Ох Enable Power Domain 

WN EN 'PD CP1 GSM' automatically 
Power-off when AP into Deep 
Sleep. 
0: Power Domain shutdown by 
РО CP1 GSM FORCE SHUTD 
OWN'; 
1: Power domain Automatically 
shutdown when AP enter Deep 
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РР өр 11 _____ 


PD CP1 СОМ PWR ОМ ПУ En RW 0x20 | Delay time for. .'PD CP1 GSM' 
from turn power switch to asserting 
powerreset, in power up process, 
with unit of 30us. 


PD CP1 GSM PWR ON SEQ [15: RW 0x98 | Delay time for 'PD CP1 GSM' 
DLY М from Powering up, іп power up 
process, with unit of 3005. 


PD CP1 GSM ISO ON DLY [ 7: 0] Delay time for 'PD CP1 GSM' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CP1 TD CFG 


0x00000050 PD CP1 TD CFG (0x01209004) PD CP1 TD CFG 
0x00001050 PD CP1 TD CFG SET PD CP1 TD CFG SET 


0x00002050 PD CP1 TD CFG CLR PD CP1 TD CFG CLR 


ПВ ЕЕ ЕЕ E ER E ETE ESL Е E EEG CR 


- "a 


ыз | 
> о 


| Мате | PD CP1 TD PWR ON SEQ DLY PD CP1 TD ISO ON DLY 


PD CP1 TD CFG 


Field Name Тур Зе! бе Description 
xs 
Valu 


= [al aol рам И 
MN Li NN ТО FORCE SHUTDO т RW |S/C | 0x0 Jide: Power Domain 
D CP1 TD' shutdown. Only 
erectis when 
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'PD CP1 TD AUTO SHUTDOW 
po зна | 


PD CP1 TD AUTO SHUTDOW | [24] RW | 5С | 0x1 Enable Power Domain 

N EN 'PD CP1 TD' automatically 
Power-off when AP into Deep 
Sleep. 
0: Power Domain shutdown by 
'PD CP1 TD FORCE SHUTDO 
WN; 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 


PD_CP1_TD_PWR_ON_DLY [23:1 0x20 | Delay time for 'PD CP1 ТО! 

5 from turn power switch to asserting 
power reset, in power up 
process, with unit of 30us. 

PD CP1 ТО PWR ON SEQ D | (15: RW 0x90 | Delay time for 'PD CP1 TD' 
LY b from Powering up, іп power up 
process, with unit of 30us. 


PD CP1 TD ISO ON DLY [ 7: 0] Delay time for 'PD CP1 TD' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CP1 L1RAM CFG 
| 0х00000054` | PD СР1 L1RAM СЕС (0х01208804) PD | | PD СРІ ШВАМ СЕС | —L1RAM СЕС 


0x00001054 PD CP1 L1RAM CFG SET PDL SS -11ВАМ_ CFG 


0x00002054 PD_CP1_L1RAM_CFG CLR PD GPI L RAM CFS 


ШИ ЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕТЕЗЕЛЕЛЕЛЕЛЕЛЕР 


|= ШЕ 


EG — ГИНЕН NEN 
ЕЕ меттен ЕС 
Reset | о | ој о | о | о | о | о ЈИ с | o М | | 0 | o |: 
Caage ЕРА ВЕ НЕС ГЕСТ А ВЕЗЕТ 
| Name [^ Росе Limam РИХ ОМовар | POLCPILLIRAMLISO.ONDLY | 
| ОНИ 

| пеге: ВИ > | о | о ВИ | | | | | о | 2 | о OR 
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РО CP1 L1RAM СЕС 


Field Name Тур Set/ pos Description 
Cle 
ar Valu 


Ка Са од Lac ED 


PD CP1 L1RAM FORCE SHUT zT RW | S/C | 0х0 | Force Power Domain 

DOWN Рр CP1 L1RAM!' shutdown. Only 
effective when 
'PD CP1 L1RAM AUTO SHUTD 
OWN EN' de-asserted. 


PD CP1 L1RAM AUTO SHUTD | [24] RW | S/C Enable Power Domain 

OWN EN 'PD CP1 L1RAM' automatically 
Power-off when AP into Deep 
Sleep. 
0: Power Domain shutdown by 
РО CP1 L1RAM FORCE SHUT 
ве 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 


PD CP1 L1RAM PWR ON DLY |[23:1 | RW 0х2 | Delay time for "РО CP1 L1RAM' 
6] 0 from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 
PD CP1 L1RAM PWR ON SEQ | [15: RW 0х8 | Delay time for "РО CP1 L1RAM' 
_DLY 8] 8 from Powering up, in power up 
process, with unit of 30us. 


PD CP1 L1RAM ISO ОМ DLY [ 7: Delay time for "РО CP1 L1RAM' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CP1 SYS CFG 


0x00000058 PD CP1 SYS CFG (0x12208006) PD CP1 SYS CFG 
0x00001058 PD CP1 SYS CFG SET PD CP1 SYS CFG SET 


0x00002058 PD CP1 SYS CFG CLR PD CP1 SYS CFG CLR 


ЕСЕ ЕШЕЛЕЗЕЛЕМЕЛЕЛЕЛЕЛЕЗЕШЕЛЕЛЕЛ АЕ 


я reserved PD CP1 SYS PWR ON DLY 


m Lom Листи 
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[Reset | о | о jo Ш, | о |" |о|• | о late] oe] of] | 
қан | 15 | 14 | із | 12 | п | [е | ге |7 | | | 4 ЕЕ ЛЕЛЕ 


PD CP1 SYS PWR ON SEQ DLY PD CP1 SYS ISO ON DLY 


Set/CIr 


С___- .___.__-| ____--_._ .____ 
Peset ВИ о | о | о | :| | о | о | о | о а 


PD CP1 SYS CFG 


Field Name Тур беі/ js Description 
En 
Valu 


= Pree 
Lacie _FORCE_DEEP_SLEEP c RW |S/C | 0х1 By default, Force CP1 Sys 
shutdown. Software Must de-assert 
this bit to 1700 to let CP1 available. 
Eu NUES RIS 
ЈЕ 
OW WC . SYS FORCE SHUTD | [25] RW | 5С | 0x1 Force Power Domain 
'PD CP1 SYS'shutdown. Only 
effective when 
РО СРІ SYS AUTO SHUTDOW 
N EN' de-asserted. 
ем _________| а] |Ro| [оо |Reewd | | 
РО CP1 SYS PWR ON рҮ E RW 0x20 | Delay time for 'PD CP1 SYS' 
from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 
РО CP1 SYS PWR ON SEQ | (15: RW 0x80 | Delay time for РО CP1 SYS' 
_DLY bi from Powering up, іп power up 
process, with unit of 3005. 


PD CP1 SYS ISO ON DLY [ 7: 0] Delay time for 'PD CP1 SYS' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CP2 ARM9 CFG 


0x0000005C PD CP2 АВМ9 СЕС (0х01209002) PD CP2 ARM9 CFG 
0x0000105C PD CP2 ARM9 СЕС SET PD CP2 АВМ9 СЕС SET 


PD CP2 ARM9 CFG 


0x0000205C PD CP2 АВМ9 СЕС CLR CLR 


reserved à PD CP2 ARM9 PWR ON DLY 
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| Name | PD CP2 ARM9 PWR ON SEQ DLY PD CP2 АВМ9 ISO ON ПУ 


PD CP2 ARM9 CFG 


Field Name Typ Set/ ie Description 
Cle 
ar Valu 


m9 lal SS 


Ер, RE |. ARM9 FORCE SHUTD = RW | 5/С | 0х0 | Force Power Domain 
'PD CP2 АНМ9 shutdown. Only 
effective when 
'PD CP2 ARM9 AUTO SHUTDO 
WN EN' de-asserted. 


PD CP2 ARM9 AUTO SHUTDO | [24] RW | S/C Enable Power Domain 

WN EN ІРО CP2 АНМ9 automatically 
Power-off when CP2 into Deep 
Sleep. 
0: Power Domain shutdown by 
'PD CP2 ARM9 FORCE SHUTD 
OWN'; 
1 : Power domain Automatically 
shutdown when CP2 enter Deep 
Sleep; 


PD CP2 ARM9 PWR ON DLY | [23:1 0x20 | Delay time for "РО CP2 ARMS9' 
р from turn power switch to asserting 
power reset, in power up process, 
with unit of 3005. 

PD CP2 ARM9 PWR ON SEQ D RW 0x90 | Delay time for "РО СР2 АВМ9" 

DLY from Powering up, in power up 
process, with unit of 30us. 

PD CP2 ARMS ISO ОМ рҮ [7:0] | RW 0х2 | Delay time for "РО CP2 АВМ9" 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 
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PD CP2 WIFI CFG 


ШИЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛ 


i m 


EJ ~ > ——- 
ЕСІСІ ве [se [se] — — —— — — 
яви До Ге Ро e o e ре ререре ре 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕДЕЛЕЛЕНЕНЕЛЕБЕН 
hame | ooreen | | тонот, || 
зи РЕН СИ 
Pel) а PPP) mT 


PD_CP2_WIFI_CFG 


Field Name Тур беі/ і Description 
Cle 
ar val 


puc ME 
él 


DOT "ln МІРІ FORCE SHUTD | [25] RW |S/C |0х0 | Force Power Domain 
РО CP2 WIFI' shutdown. Only 
effective when 
'PD CP2 WIFI AUTO SHUTDO 
WN EN' de-asserted. 


PD CP2 WIFI AUTO SHUTDO | [24] RW | S/C Enable Power Domain 
WN EN "РО CP2 WIFI' automatically 
Power-off when CP2 into Deep 
Sleep. 
0: Power Domain shutdown by 
'PD CP2 WIFI FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when CP2 enter Deep 
Sleep; 
PD CP2 WIFI PWR ON DLY [23:1 | RW 0x20 | Delay time for 'PD CP2 WIFI' 
6] from turn power switch to asserting 
power reset, in power up 
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| | | Process, with unit of 30us. _ | 


РО ани МЛЕ! PWR ON SEQ р" RW 0x88 | Delay time [ог "РО CP2 МЕТ 
DLY from Powering up, in power up 
process, with unit of 30us. 


PD CP2 WIFI ISO ON DLY [7:0] | RW 0х4 Delay time for "РО CP2 МЕ! 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


AP WAKEUP POR CFG 


AP WAKEUP POR CFG (0x00000000) 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
LG 


reserved 
Type 


VALEN. Е 


| Туре | 


АР WAKEUP POR СЕС 


Неја Мате Type | Reset Description 
Value 


AP WAKEUP POR N RW D default, to wakeup AP after chip power up. 
Software MUST set this bit to 1'b1 before enter 
AP light/deep sleep. 


PD CP2 SYS CFG 


PD CP2 SYS CFG (0x12208006) 
в А а ее 


ЕЕ reserved PD CP2 SYS PWR ON DLY 
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Set/CIr S/C 


spese] Ss 


| ви |15|14 | 1з | 12 | зо [о | в |7 | в | 5 | «| з|2| т | о] 


PD CP2 SYS PWR ОМ SEQ DLY PD CP2 SYS ISO ON DLY 


| Name | 
RW RW 


Set/CIr 


PD CP2 SYS CFG 


Field Name Type | Set/ | Reset Description 
Clear | Value 


weed ЕЕ СОДИ ре [oo ја 


CP2 FORCE DEEP SLEEP [28] RW S/C 0х1 By default, Force CP2 Sys 
shutdown. Software Must 
de-assert this bit to 1'bO to 
let CP2 available. 


[wee] — [ево |56 јо ја | 


PD CP2 SYS FORCE SHUTDOWN | [25] RW S/C 0х1 Force Power Domain 
'PD CP2 SYS' shutdown. 


ІСІ! —  — Es [Wo | реј" 


PD CP2 SYS PWR ON DLY [23:16] | RW Ox20 | Delay time for 
'PD CP2 SYS' from turn 
power switch to asserting 
power reset, in power up 
process, with unit of 3005. 
PD СР2 SYS PWR ON SEQ DLY | [15: 8] | RW 0x80 | Delay time for 
'PD CP2 SYS' from 
Powering up, in power up 
process, with unit of 3005. 


PD CP2 SYS ISO ON DLY [7:0] | RW 0x6 Delay time for 
'PD CP2 SYS' from 
enable isolation cell to 
turn-off power switch, in 
power on process. with unit 
of 30us. 


PD PUB SYS CFG 


0x0000006C PD PUB SYS CFG (0x01208006) PD PUB SYS CFG 
0x0000106C PD PUB SYS CFG SET PD PUB SYS CFG SET 


0x0000206C PD PUB SYS CFG CLR PD PUB SYS CFG CLR 


reserved PD PUB SYS PWR ON DLY 


| в |з1 | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 974 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC7731C Device Specification 


Set/CIr 


PD PUB SYS CFG 


Field Name Тур беі/ jx Description 
Cle 
ar Valu 


E 


DOT UB- SYS_FORCE_SHUTD Е RW | 5/С | 0х0 | Force Power Domain 
'PD PUB SYS' shutdown. Only 
effective when 
'PD PUB SYS AUTO SHUTDO 
WN EN' de-asserted. 


PD PUB SYS AUTO SHUTDO | [24] RW. | S/C Enable Power Domain 

WN EN ІРО PUB SYS' automatically 
Power-off when all AP/CPO/CP2 
into Deep Sleep. 
0: Power Domain shutdown by 
'PD PUB SYS FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when all AP/CPO/CP2 
enter Deep Sleep; 


PD PUB SYS PWR ON DLY [23:1 0x20 | Delay time for 'PD PUB SYS' 
5 from turn power switch to asserting 
power reset, in power up 
process, with unit of 30us. 

PD PUB SYS PWR ON SEQ [15: RW 0x80 | Delay time for 'PD PUB SYS' 

DLY b from Powering up, in power up 
process, with unit of 30us. 

PD PUB SYS ISO ON DLY [7:0] | RW 0х6 | Delay time for "РО PUB SYS' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 
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ХТЕ WAIT. СМТ 


ШІШЕЛЕЛЕЛЕЛЕДЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Гете нн ООО 


~ С ОО 
ПЕ грр 


reserved 


ЛЕ ЕЛЕЛЕЛЕН ПЕС СС СЕТЕ E Я 


XTL1 WAIT. CNT XTLO WAIT. CNT 


ІЛЕНЕНЕЕЕШЕНЕЕЕСЕЕЕЕЕНЕСЕНЕНЕНЕБЕН 


ХТЕ МАТ СМТ 


Field Мате Туре Reset Description 
Value 


XTL1 WAIT CNT с 8] ОхАб Wait time for XTL1 clock stable, with unit 30us. C — 
default 4.98ms. 

XTLO WAIT. СМТ | [ 7: 0] ОхАб Wait time for XTLO clock stable, with unit 30us. By 
default 4.98ms. 


XTLBUF WAIT. CNT 


Cen [s 9o [25 [25 [2 |в [25 [23 [ 2 [т [ж [з [e [зт [л] 
СС нн 


reserved 
је 
Peset | о | о | о о | о | о | руље о | о о | о о | о | ој 
| ви |15|1а | 1з | 12 | 11 | тај» | е |7 | в | з | «| з | 2 | «| о| 


XTLBUF1 WAIT СМТ XTLBUFO WAIT СМТ 


ese Го Го E |е Ге Ге Ге|- І e 


XTLBUF WAIT СМТ 


Field Name Type | Reset Description 
Value 


кые [эпо |ә |н” — — — — — — — 


XTLBUF1. МАТ СМТ | [15:8] | RW 0x20 Wait time for XTL1 BUF clock stable, with unit 
30us. By default 0.96ms. 

XTLBUFO WAIT CNT |[7:0] | RW 0x20 Wait time for XTL1 BUF clock stable, with unit 
30us. By default 0.96ms. 
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PLL WAIT CNT1 


Li [s po] [29 2 [25 [25 ] s Га | z] 5 | [o | e | Га: 


LYERENESERERERERERERES EE EREREREREN 


WPLL. WAIT. CNT TDPLL WAIT. CNT 


ЛЕ ЕЕ В ECRIRE СІ a ВЕС 


DPLL WAIT. CNT MPLL. WAIT. СМТ 


е 1 а |» Ге ГеТе | Горе Г-1»1»19- 


PLL МАТ CNT1 


Field Name Type Reset Description 
Value 

WPLL WAIT CNT | [31:24] | RW 0x20 Wait time for WPLL clock stable, with unit 30us. 
By default 0.96ms. 

TDPLL WAIT. CNT | [23:16] | RW 0x20 Wait time for TDPLL clock stable, with unit 3005. 
By default 0.96ms. 

DPLL WAIT CNT |[15:8] | RW 0x20 Wait time for DPLL clock stable, with unit 3005. 
By default 0.96ms. 

МРІЇ WAIT СМТ | [7:0] RW 0x20 Wait time for MPLL clock stable, with unit 30us. 
By default 0.96ms. 


PLL МАТ CNT2 


Lm [s o 29 25 [2 [5s [55 [5 [5 T2 7 [ж [е [тв [т [ле] 
Tene | mm] 


reserved WIFIPLL2 WAIT CNT 


Type 


m EY w 
res | e а и а | а 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


WIFIPLL1 WAIT CNT CPLL WAIT CNT 


PLL МАТ CNT2 


Field Name Type | Reset Description 
Value 


WIFIPLL2. WAIT. СМТ | [23:16]  -——— time for WIFIPLL2 clock stable, with unit 
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rn 
(1... 8095. Ву default 0.96ms. a | 


WIFIPLL1 WAIT _ m— [15:8] | RW 0x20 Wait time for WIFIPLL1 clock stable, with unit 
30us. By default 0.96ms. 


CPLL WAIT CNT [7:0] | RW 0x20 Wait time for CPLL clock stable, with unit 3015. 
By default 0.96ms. 


XTLO REL CFG 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


reserved 


ЕСИ 7.2 


XTL | XTL | XTL | XTL 
0c[oc|oc|oA 

reserved P2 P1 РО Р 
ЗЕ ЗЕ ЗЕ ЗЕ 

L L L L 


| Type | 
о ЕЕЕ 
Rest | о | о | о | о | о [о1о [оо (о | геј [оо | 


XTLO REL СЕС 


Field Name Type Set Reset Description 
Clear Value 


Dese: fera [mo [с oo Ree — — | 


XTLO CP2 SEL [ 3] RW S/C 0х0 XTLO selected by CP2 sys. Once 
selected, XTLO would shutdown after 
CP2 sys into deep sleep; 
0 : XTLO not selected by CP2 sys; 
1: XTLO selected by CP2 Sys. 


XTLO CP1 SEL [ 2] RW S/C 0х0 XTLO selected ру CP1 sys. Once 
selected, XTLO would shutdown after 
CP1 sys into deep sleep; 
0 : XTLO not selected by CP1 sys; 
1: XTLO selected by CP1 Sys. 

XTLO CPO SEL [ 1] RW S/C 0х1 XTLO selected by СРО sys. Once 
selected, XTLO would shutdown after 
СРО sys into deep sleep; 
0 : XTLO not selected by CPO sys; 
1: XTLO selected by СРО Sys. 


XTLO AP SEL RW S/C 0х1 XTLO selected by АР sys. Once 
selected, XTLO would shutdown after 
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AP sys into deep sleep; 
0 : XTLO not selected by AP sys; 


1: XTLO selected by AP Sys. 


XTL1 REL CFG 


XTL1 REL CFG (0x0000000C) 
| Bit (зя | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | їв | 17 | їв 
| мате шше 


reserved 
Type 


Е XTL | XTL | хп 
С |1С|1С|ТТА 

reserved E P1 РО Р 
ЗЕ ЗЕ ЗЕ ЗЕ 

L L L L 


| Type | 


XTL1 REL CFG 


Field Name Type Set Reset Description 
Clear Value 


XTL1 CP2 SEL E XTL1 selected by eee oe sys. Once 
selected, XTL1 would shutdown after 
CP2 sys into deep sleep; 
0 : XTL1 not selected by CP2 sys; 
1 : XTL1 selected by CP2 Sys. 
XTL1_CP1_SEL XTL1 selected by CP1 sys. Once 
selected, XTL1 would shutdown after 
CP1 sys into deep sleep; 
0 : XTL1 not selected by CP1 sys; 
1 : XTL1 selected by CP1 Sys. 


XTL1 selected by AP sys. Once 
selected, XTL1 would shutdown after 
AP sys into deep sleep; 


0 : XTL1 not selected by AP sys; 
1 : XTL1 selected by AP Sys. 


XTL1 CPO SEL [1] RW S/C 0x0 XTL1 selected by CPO sys. Once 
selected, XTL1 would shutdown after 
СРО sys into deep sleep; 
0 : XTL1 not selected by CPO sys; 
1 : XTL1 selected by СРО Sys. 
||| 


XTL1 AP SEL 
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XTL2 REL CFG 


0x00000088 XTL1 REL CFG (0x00000008) XTL2 REL CFG 
0x00001088 XTL1 REL CFG SET XTL2 REL CFG SET 


0x00002088 XTL1 REL CFG CLR XTL2 REL CFG CLR 


| в |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
name О 


reserved 


ве ОИ 


XTL | XTL d XTL 

2С|2С E A 
reserved P2 P1 

SE SE 

E L 


| Туре | ЕД 
Беу ЕЕЕ 
ЕЛ ЛЕНЕРАЛЕНЕНЕНЕЛЕНЕНЕНЕНЕН сог © | 


ХТІ2 REL. СЕС 


Field Мате Туре беі/ Reset Description 
Clear Value 


XTL2 CP2 SEL | 3] XTL2 selected by ———— sys. Once 
selected, XTL2 would shutdown after 
CP2 sys into deep sleep; 
0 : XTL2 not selected by CP2 sys; 
1: XTL2 selected by CP2 Sys. 

XTL2 CP1 SEL XTL2 selected by CP1 sys. Once 
selected, XTL2 would shutdown after 
CP1 sys into deep sleep; 
0 : XTL2 not selected by CP1 sys; 
1: XTL2 selected by CP1 Sys. 


XTL2 selected by AP sys. Once 
selected, XTL2 would shutdown after 
AP sys into deep sleep; 

0 : XTL2 not selected by AP sys; 


1: XTL2 selected by AP Sys. 


XTL2 CPO SEL [ 1] RW S/C 0x0 XTL2 selected by CPO sys. Once 
selected, XTL2 would shutdown after 
СРО sys into deep sleep; 
0 : XTL2 not selected by CPO sys; 
1: XTL2 selected by СРО Sys. 
| || 


ХТІ2 АР SEL 
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XTLBUFO REL CFG 


Сэ o [9o [29 [25 [27 [29 [25 [2s [22 2 ЕЕЕ 


reserved 


Type 
Set/CIr 


TERES Л НИ И ОЕ И ЕЕ ЕШ ПЕДЕСЕТ 


- Ж 


Туре 
Set/CIr 


L—RJERERESZEERERERERERERERES ______ 


XTLBUFO REL CFG 


Field Name Type Set/ Reset Description 
Clear | Value 


Dee: ата [no |56 oo Ree: — — | 


XTLBUFO CP2 SEL | [3] RW S/C 0х1 XTLBUFO selected ру CP2 sys. Once 
selected, XTLBUFO would shutdown 
after CP2 sys into deep sleep; 

0 : XTLBUFO not selected by CP2 sys; 
1 : XTLBUFO selected by CP2 Sys. 


XTLBUFO CP1 SEL | [2] RW S/C 0х1 XTLBUFO selected ру СРІ sys. Once 
selected, XTLBUFO would shutdown 
after CP1 sys into deep sleep; 


0 : XTLBUFO not selected by CP1 sys; 
1 : XTLBUFO selected by CP1 Sys. 


XTLBUFO CPO SEL XTLBUFO selected by СРО sys. Once 
selected, XTLBUFO would shutdown 
after CPO sys into deep sleep; 

0 : XTLBUFO not selected by CPO sys; 


1 : XTLBUFO selected by СРО Sys. 
XTLBUFO AP SEL XTLBUFO selected by AP sys. Once 


selected, XTLBUFO would shutdown 
after AP sys into deep sleep; 


0 : XTLBUFO not selected by AP sys; 
1 : XTLBUFO selected by AP Sys. 
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XTLBUF1 REL CFG 


ИСТИ o [9o [29 [29 [27 [29 [25 [2s [з 2 [т [ж [ә e [ [| 


reserved 


Type 
Set/CIr 


(ЕЕЕ ГО О В EGISSET Б Б 


- Ж 


Туре 
Set/CIr 


XTLBUF1 REL CFG 


Field Name Type Set/ Reset Description 
Clear | Value 


Dee: ата [no sc oo Rees — | 


XTLBUF1 СР2 SEL | [3] RW S/C 0х0 XTLBUF1 selected by CP2 sys. Once 
selected, XTLBUF1 would shutdown 
after CP2 sys into deep sleep; 

0 : XTLBUF1 not selected by CP2 sys; 
1 : XTLBUF1 selected by CP2 Sys. 


XTLBUF1 CP1 SEL | [2] RW S/C 0х0 XTLBUF1 selected by СРІ sys. Once 
selected, XTLBUF1 would shutdown 
after CP1 sys into deep sleep; 


0 : XTLBUF1 not selected by CP1 sys; 
1 : XTLBUF1 selected by CP1 Sys. 


XTLBUF1 CPO SEL XTLBUF1 selected by CPO sys. Once 
selected, XTLBUF1 would shutdown 
after CPO sys into deep sleep; 

0 : XTLBUF1 not selected by СРО sys; 


1 : XTLBUF1 selected by СРО Sys. 
XTLBUF1 AP SEL XTLBUF1 selected by AP sys. Once 


selected, XTLBUF1 would shutdown 
after AP sys into deep sleep; 


0 : XTLBUF1 not selected by АР sys; 
1 : XTLBUF1 selected by AP Sys. 


\.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 982 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ӨБЕЗШІШІ | SC7731C Device Specification 


MPLL REL CFG 


en o [9o [29 [25 [77 [29 [25 [2s [3 22 [т [ж [ә | e [ [| 


reserved 


те рю 


Set/CIr S/C 


ЕЕЕ ОЕ 
[Reset | о | о | о | о | о | о | о [о "| о | о | о | о | о | ој o | 
ПК ЕЗ Я ЕН 


МР МР 
reserved 


EL EL EL EL EL 
= ЕЛЕЛЕЗГЛГЛ 


MPLL REL CFG 


Field Name Type Set Reset Description 
Clear Value 
pus [no |86 [oo Rem  — - 


MPLL CP2 SEL |[3] RW S/C 0х0 MPLL selected Бу CP2 sys. Once 
selected, MPLL would shutdown after 
CP2 sys into deep sleep; 
0 : MPLL not selected by CP2 sys; 
1 : MPLL selected by CP2 Sys. 
MPLL selected by CP1 sys. Once 


selected, MPLL would shutdown after 
CP1 sys into deep sleep; 


0 : MPLL not selected by CP1 sys; 
1 : MPLL selected by CP1 Sys. 


0x0 MPLL selected by СРО sys. Once 
selected, MPLL would shutdown after 
СРО sys into deep sleep; 
0 : MPLL not selected by CPO sys; 


m 
mE 
| 


1 : MPLL selected by СРО Sys. 


MPLL selected by AP sys. Once 
selected, MPLL would shutdown after 
AP sys into deep sleep; 

0 : MPLL not selected by AP sys; 


1 : MPLL selected by AP Sys. 


MPLL AP SEL 
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DPLL REL CFG 


KCHEREIEIEJEZEIEIEIEIEIEREIERETEAE] 


reserved 


те рю 


Set/CIr S/C 


ЕЕЕ ОЕ 
[Reset | о | о | о | о | о | о | о [о "| о | о | о | о | о | о | о] 
(ЕЕЕ Л А И И А И ЕЕ ЕШ ПН Б Б 


ОР ОР ОР ОР 
reserved 


EL EL EL EL EL 
= ЕЛЕСІЕЛЕСІГІ 


DPLL REL СЕС 


Field Name Type Set Reset Description 
Clear Value 
pus [RO |86 [oo [Pema — - 


DPLL CP2 SEL |[3] RW S/C 0х1 DPLL selected ру СР2 sys. Once 
selected, DPLL would shutdown after 
CP2 sys into deep sleep; 
0 : DPLL not selected by CP2 sys; 
1 : DPLL selected by CP2 Sys. 
DPLL selected by CP1 sys. Once 


selected, DPLL would shutdown after 
CP1 sys into deep sleep; 


0 : DPLL not selected by CP1 sys; 
1 : DPLL selected by CP1 Sys. 


0x1 DPLL selected by СРО sys. Once 
selected, DPLL would shutdown after 
СРО sys into deep sleep; 
0 : DPLL not selected by CPO sys; 


DPLL CP1 SEL 
DPLL CPO SEL 


1 : DPLL selected by CPO Sys. 


DPLL selected by AP sys. Once 
selected, DPLL would shutdown after 
AP sys into deep sleep; 

0 : DPLL not selected by AP sys; 


1 : DPLL selected by AP Sys. 


DPLL AP SEL 
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TDPLL REL CFG 


ICHEREIEIEIEZEIEIEIEIEIEREIEREIEAE] 


reserved 


т» Т” 
ЕСІ вв 
вози | о Ге |» | | | | „| о | | „| ој С ОС С 
СИЕЗ СНЕСЕ СИСЕЕЕ ЕНЕС 


то то то 
РЦ. | РЦ PLL 
reserved 9 e 
P2 P1 
SE SE 
L L L L L 


ЕС ем ти | ти | ти | ви] 
ЕШ | ве [55 | ве [se] | 
яви |» [о | о. ОС ОС С С 


TDPLL REL СЕС 


Field Name Type Set Reset Description 
Clear Value 
pus [no |86 [oo [Pema —  — - 


TDPLL CP2 SEL | [3] RW S/C 0х1 TDPLL selected by CP2 sys. Once 
selected, TDPLL would shutdown after 
CP2 sys into deep sleep; 
0 : TDPLL not selected by CP2 sys; 
1: TDPLL selected by CP2 Sys. 
RW S/C 0х1 


TDPLL selected by CP1 sys. Once 
selected, TDPLL would shutdown after 
CP1 sys into deep sleep; 

0 : TDPLL not selected by CP1 sys; 


1: TDPLL selected by CP1 Sys. 


m || 
TDPLL СРО SEL | [1] RW S/C 0х1 TDPLL selected ру СРО sys. Once 
selected, TDPLL would shutdown after 
СРО sys into deep sleep; 
0 : TDPLL not selected by CPO sys; 
1: TDPLL selected by CPO Sys. 
||| 


TDPLL selected ру АР sys. Once 
selected, TDPLL would shutdown after 
AP sys into deep sleep; 

0 : TDPLL not selected by AP sys; 


1: TDPLL selected by AP Sys. 


TDPLL AP SEL 
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WPLL REL CFG 


ИСТИ o о [29 [25 [77 [29 [25 [2s [3 2 [2 [ж [ e [ [| 


reserved 


те рю 


Set/CIr S/C 


ЕЕЕ ОЕ 
[Reset | о | о | о | о | о | о | о [о "| о | о | о | о | о | ој о] 
ЕЕ ЕЛ ee И А И ЕЕН ПЕН Б БЕБІ 


МР МР 
reserved 


EL EL EL EL EL 
= EICIEIETEI 


WPLL REL CFG 


Field Name Type Set Reset Description 
Clear Value 
pus [no |86 [oo [Pema —  —  - 


WPLL CP2 SEL |[3] RW S/C 0х0 WPLL selected by СР2 sys. Once 
selected, WPLL would shutdown after 
CP2 sys into deep sleep; 
0 : WPLL not selected by CP2 sys; 
1: WPLL selected by CP2 Sys. 
WPLL selected by CP1 sys. Once 


selected, WPLL would shutdown after 
CP1 sys into deep sleep; 


0 : WPLL not selected by CP1 sys; 
1 : МРИ selected by CP1 Sys. 


0x1 WPLL selected by СРО sys. Once 
selected, WPLL would shutdown after 
СРО sys into deep sleep; 
0 : WPLL not selected by CPO sys; 


ти 
ти 
| 


1 : WPLL selected Бу СРО Sys. 


WPLL selected ру AP sys. Once 
selected, WPLL would shutdown after 
AP sys into deep sleep; 

0 : WPLL not selected by AP sys; 


1 : МРИ selected by AP Sys. 


WPLL AP SEL 
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CPLL REL CFG 


оома ИНС | онын Ск | 
Гом | — cei aen creser | оғын Cra SET 
[сом | рин сая | орыны обо | 
Cen [o [9 25 2 Ге [25 [28 5 [2 [7 [ж [з [в [зт [+ 


reserved 


Type 
Set/CIr S/C 


ЕЕ ЕЛ ЫЕ И И А Е АЕ Т Б Б 


СР СР 
reserved 


EL EL EL EL EL 
= ЕССЕ 
Secr = ЕЗЕЗЕЗЕЗЕЗ 


CPLL REL CFG 


Field Name Type Set Reset Description 
Clear Value 
[ewed јан sc oo Reed | — 
cpurerse [а ја је [ox С | 


CPLL CP2 SEL |[3] RW S/C 0x1 CPLL selected by CP2 sys. Once 
selected, CPLL would shutdown after 
CP2 sys into deep sleep; 
0 : CPLL not selected by CP2 sys; 
1 : CPLL selected by CP2 Sys. 
CPLL selected by CP1 sys. Once 


selected, CPLL would shutdown after 
CP1 sys into deep sleep; 


0 : CPLL not selected by CP1 sys; 
1 : CPLL selected by CP1 Sys. 


0x0 CPLL selected by СРО sys. Once 
selected, CPLL would shutdown after 
СРО sys into deep sleep; 
0 : CPLL not selected by CPO sys; 


mE 
mE 
| 


1 : CPLL selected ру СРО Sys. 


CPLL selected by АР sys. Once 
selected, CPLL would shutdown after 
AP sys into deep sleep; 

0 : CPLL not selected by AP sys; 


1 : CPLL selected by AP Sys. 


CPLL AP SEL 
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WIFIPLL1 REL CFG 


Cen [o [9 29 T Ге [25 23 2 [2 [т [ж [19 [тв [| [+в 


reserved 


Ее Л ЗА ЕН 


- Ұй 


WIFIPLL1 REL СЕС 


Field Name Type Set Reset Description 
Clear | Value 
сло п HE UN С ИИ 


WIFIPLL1 CP2 SEL WIFIPLL1 selected by CP2 sys. Once 
selected, WIFIPLL1 would shutdown 
after CP2 sys into deep sleep; 

0 : WIFIPLL1 not selected by CP2 sys; 


1 : WIFIPLL1 selected by CP2 Sys. 


WIFIPLL1 CP1 SEL WIFIPLL1 selected by CP1 sys. Once 
selected, WIFIPLL1 would shutdown 
after CP1 sys into deep sleep; 


0 : WIFIPLL1 not selected by CP1 sys; 
1: WIFIPLL1 selected by CP1 Sys. 


WIFIPLL1 CPO SEL WIFIPLL1 selected by CPO sys. Once 
selected, WIFIPLL1 would shutdown 
after CPO sys into deep sleep; 

0 : WIFIPLL1 not selected by СРО sys; 


1 : WIFIPLL1 selected by СРО Sys. 
WIFIPLL1 АР SEL WIFIPLL1 selected by AP sys. Once 


selected, WIFIPLL1 would shutdown 
after AP sys into deep sleep; 


0 : WIFIPLL1 not selected by AP sys; 
1 : WIFIPLL1 selected by AP Sys. 
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WIFIPLL2 REL CFG 


Cen [ [so] 25 T Ге [25 2 2 [2 [7 | [19 [в [7 [| 


reserved 


ЕЕЕ Л Б И ЕЕ А И ЕЕН ПН Б 


- Ұй 


WIFIPLL2 REL CFG 


Field Name Type Set Reset Description 
Clear | Value 
БЕСИ Е СИ С ИИ 


WIFIPLL2 CP2 SEL WIFIPLL2 selected by CP2 sys. Once 
selected, WIFIPLL2 would shutdown 
after CP2 sys into deep sleep; 

0 : WIFIPLL2 not selected by CP2 sys; 


1 : WIFIPLL2 selected by CP2 Sys. 


WIFIPLL2 CP1 SEL WIFIPLL2 selected by CP1 sys. Once 
selected, WIFIPLL2 would shutdown 
after CP1 sys into deep sleep; 


0 : WIFIPLL2 not selected by CP1 sys; 
1 : WIFIPLL2 selected by CP1 Sys. 


WIFIPLL2 CPO SEL WIFIPLL2 selected by СРО sys. Once 
selected, WIFIPLL2 would shutdown 
after CPO sys into deep sleep; 

0 : WIFIPLL2 not selected by CPO sys; 


1 : WIFIPLL2 selected by СРО Sys. 
WIFIPLL2 АР. SEL WIFIPLL2 selected by AP sys. Once 


selected, WIFIPLL2 would shutdown 
after AP sys into deep sleep; 


0 : WIFIPLL2 not selected by AP sys; 
1 : WIFIPLL2 selected by AP Sys. 
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CP SOFT RST 


[зоне _|____е.вогтаотокииооу) | сезотнт | 
[оно | — —  csortgerser | Ge sOFLRSTSET | 
woo | . ср-зоғгявтая | cP sort astern | 
ви [o [9o [25 5 T [26 [25 [24 5 [2 [т [ж [з [в [зт [+ 


reserved 


и рю 


Set/CIr S/C 


ПНЕ. eaa E 
[Reset | о | о | о | о | о | о | о [о "| о | о | о | о | о | ој о] 
ЕЕ ЕЛ ШЫ И ЕЕ А И енен И Б Б 


ММ 
reserved 


T T T T T T T 
= ЕЛЕЛЕЗЛЕЗЕЛЕЛЕЛ 
зигот = [se [se [se [se | ве | se | 5] 


CP_SOFT_RST 


Field Name Type Set/ Reset Description 
Clear Value 


Dee: mn [RO [с |ә ана 


PUB SOFT RST RW S/C 0x0 PUB Sys soft reset. 
0 : Keep Pub Sys in normal mode; 
1 : Reset Pub Sys. 
AP SOFT RST 0x0 AP Sys soft reset. 
0 : Keep AP Sys in normal mode; 
GPU_SOFT_RST 


1 : Reset AP Sys. 
8 GPU Sys soft reset. 
0 : Keep GPU Sys in normal mode; 
MM SOFT RST 
CP2 SOFT RST 
CP1 SOFT ВӘТ 


S/C 
1 : Reset GPU Sys. 
S/C MM Sys soft reset. 
0 : Keep MM Sys in normal mode; 
1 : Reset MM Sys. 
СРО SOFT RST 
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CP2 Sys soft reset. 
0 : Keep CP2 Sys in normal mode; 
1: Reset CP2 Sys. 
CP1 Sys soft reset. 
0 : Keep CP1 Sys in normal mode; 
1: Reset CP1 Sys. 
CPO Sys soft reset. 
0 : Keep CPO Sys in normal mode; 
1: Reset CPO Sys. 


нії 
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CP SLP STATUS DBGO 


Li [s 9o] [25 [2 [25 [25 [з] [гт | 2 o | e [зт | пе 


вю 
Peel С С С О ОС ОС ОСЗ ОО С С ОСЗ ОЕ СЗ ОСЗ ОСЗ 


CP1 DEEP SLP DBG 


ЛЕ ЕСЕ ЕЕ СТ ГИС Е ЕСЕЈ ВЕ ВЕСЕ 


СРО DEEP. ЗІР ОВС 


ер 
Pell PPP PPP PPP PPP] 


CP SLP STATUS DBGO 


Field Name Са Reset Description 
Value 


CP1 DEEP SLP DBG | [31:16] 5 Status of CP1 sys sleep, for Debug purpose. 


СРО DEEP ЗІР ОВС | [15: 0] Status of CPO sys sleep, for Debug purpose. 
[15]: tmr. autopd хи 2g 
[14]: tmr autopd хи 30 м 
[13]: clk ecc en 
[12]: ск арс en 
[11]: dsp stop 
[10]: wsys stop 
[9]: аѕр peri stop 
[8]: mcu peri stop 
[7]: тси sys stop 
[6]: тси deep stop 
[5]: dsp mahb sleep en 
[4]: авһо dsptoarm valid 
[3]: тси stop 
[2]: ahb. stop 
[1]: тіх stop 
[0]: arm. stop 


CP SLP STATUS DBG1 


ICHEREIEIEIEZEIEIEIEIEIEREIEREJEZE] 
еј оо 


reserved 


| Bit |15|1а | 13 | 12 | 11 | о | о | 8| 7 | в| 5 | 4| з | 2 | тјој 
| Мате | CP2 DEEP SLP DBG 
Tyee PT 
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[Reset | о | o | о [о [о јо [о јо јо {оо [оо [ооо 


CP_SLP_STATUS_DBG1 


Field Name Type | Reset Description 
Value 


веј [oo [Reeves — 
CP2 DEEP ЗІР ОВС | [15: 0] [RO |00 | Status of CP2 sys sleep, for Debug purpose. 


PWR STATUSO DBG 
0x000000BC PWR STATUSO DBG (0x00000000) PWR STATUSO DBG 


| в | зі | зо | 29 | 28 | 27 | 26.25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PD MM TOP STATE PD. GPU. ТОР STATE PD CA7 C3 STATE 


PD CA7 C2 STATE PD CA7 C1 STATE PD СА7 СО STATE PD CA7 TOP STATE 


Type 


PWR- STATUSO DBG 


Field Name Type | Reset Description 
Value 
PD MM TOP STATE | [31:28] 0x0 Status of power domain РО ММ ТОР", for 
debug purpose. 
PD GPU TOP STATE | [27:24] 0x0 Status of power domain РО СРО ТОР", for 
debug purpose. 


Deme] fe o [oo [memes | 


PD CA7 C3 STATE [19:16] 0х0 Status of power domain 'PD СА? CS', for 
debug purpose. 


PD CA7 C2 STATE [15:12] 0x0 Status of power domain РО СА? C2', for 
debug purpose. 

PD CA7 C1 STATE (14: 8) 0х0 Status of power domain 'PD CA7 C1', for 
debug purpose. 

PD CA7 CO STATE [ 7:4] 0х0 Status of power domain 'РО_СА7_С0', for 
debug purpose. 

PD CA7 TOP. STATE | [ 3: 0] 0x0 Status of power domain РО СА? ТОР", Тог 
debug purpose. 


PWR STATUS1 DBG 
0х000000С0 PWR STATUS1 DBG (0х00000000) PWR STATUS1 DBG 


ви |з | зо | 29 | 28 | 27 | 26 | 25 | 24 [23 | 22 [21 | 20 | 1 | 18 | 17| © 
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| Name | PD CPO SYS STATE PD CPO GSM STATE PD CPO HUSGE STATE 


| Name | PD CPO АНМ9 2 STATE | PD CPO АНМ9 1 STATE | PD CPO АНМ9 0 STATE PD AP SYS STATE 


PWR STATUS1 DBG 


Field Name Type | Reset Description 
Value 
PD CPO SYS STATE [31:28] 0х0 Status of power domain РО СРО 5У5“ for 
debug purpose. 


| reseved = | [27:24] (ВО | 0х0 | Reserved ___________| 


PD ——— | GSM STATE [23:20] 0х0 — of power domain РО СРО GSM', for 
debug purpose. 

PD CPO HUSGE STATE | [19:16] 0х0 Status of power domain 'PD СРО HUSGE., 
for debug purpose. 

PD СРО АВМ9 2 STATE | [15:12] 0x0 Status of power domain РО СРО АВМ9 2, 
for debug purpose. 

PD СРО АВМ9 1 STATE | [11: 8] 0x0 Status of power domain РО СРО ARMS 1", 
for debug purpose. 

РО СРО ARM9 0 STATE | [7:4] 0x0 Status of power domain РО СРО ARMS9 0), 
for debug purpose. 

PD AP SYS STATE [ 3: 0] 0х0 Status of power domain РО АР SYS', Тог 
debug purpose. 


PWR STATUS2 DBG 


| Bit | зя | 30 | 29 | 28 | 27 | 26 | 25 |24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name [ees о с те | eo orense | roce оез | 
Туре 


| Bit |15|1а | 13 | i2 | 11 | 10] 9 | 8 | 7 | 6 [8 | 4 | 83 | 2 то | 
| Name | PD CP1 L1RAM STATE PD CP1 TD STATE PD CP1 GSM STATE PD CP1 АВМ9 STATE 
туре | о | кю | | 


PWR STATUS2 DBG 


Field Name Type | Reset Description 
Value 
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essei a С [OO messer — — | 


PD CP2 WIFI STATE [27:24] 0x0 Status of power domain РО CP2 МІРІ", for 
debug purpose. 

PD CP2 АВМ9 STATE | [23:20] 0x0 Status of power domain РО CP2 ARMS; for 
debug purpose. 

PD CP1 SYS STATE [19:16] 0х0 Status of power domain 'PD_CP1_SYS', for 
debug purpose. 


PD CP1 L1RAM STATE | [15:12] 0x0 Status of power domain РО CP1 L1RAM!, for 
debug purpose. 

PD CP1 TD STATE [11: 8] 0x0 Status of power domain РО CP1 ТО", for 
debug purpose. 

PD CP1 GSM STATE [ 7:4] 0x0 Status of power domain РО CP1 GSM;', for 
debug purpose. 

PD CP1 ARM9 STATE |[3:0] 0x0 Status of power domain РО CP1 ARMS", for 
debug purpose. 


PWR STATUS3 ОВС 


Lm [o [9o [3 [2 [7 29 5 [72 [5 [2 [т [9 | e e [ T 6| 


reserved PD CPO HARQ STATE PD CPO CEVA STATE PD CPO TD STATE 


PWR STATUSS3 DBG 


Field Name Type | Reset Description 
Value 


emer — кај [oo [Reened — — — — — — — 


PD CPO HARQ STATE | [27:24] 0x0 Status of power domain РО СРО НАВО", for 
debug purpose. 

PD CPO CEVA STATE | [23:20] 0x0 Status of power domain РО СРО CEVA', for 
debug purpose. 

PD CPO TD STATE [19:16] 0x0 Status of power domain РО СРО ТО", for 
debug purpose. 


PD DDR PHY STATE [15:12] 0х0 Status of power domain 'PD DDR PHY', for 
debug purpose. 

PD DDR- PUBL STATE | [11: 8] 0x0 Status of power domain 'PD DDR PUBL', for 
debug purpose. 

PD PUB SYS STATE [ 7:4] 0х0 Status of power domain 'PD_PUB_SYS', for 
debug purpose. 

PD CP2 SYS STATE [ 3: 0] 0х0 Status of power domain 'PD_CP2_SYS', for 
debug purpose. 
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SLEEP CTRL 


0x000000CC SLEEP CTRL (0x00000000) SLEEP CTRL 
0x000010CC SLEEP CTRL SET SLEEP CTRL SET 


0x000020CC SLEEP CTRL CLR SLEEP CTRL CLR 


ви [o [о [2 [29 [5 [25 Ги Ге Ге | » [лә | Го [15] 
LIBE "DT ООО 


Е 
| вези | о | о | о [ооо Lo} уа о [о [ооо оо | 
EHEJEIEJESEREIESKREAERERERENESERKES 


reserved 
ON P 


тур кшш шыныны 
веси | зе [se | ве | ве | во [se | ве зо [e | | | | 


SLEEP CTRL 


Field Name Type Set Reset Description 
Clear | Value 


CPO FORCE SLEEP Force СРО deep sleep; this effect both 
PMU&PUB SYS 


0 : not force 
1 : force; 


CP2 SLEEP XTL ON RW S/C XTLO or/and XTL1, which CP2 
selected, kept on when CP2 in Deep 
slee; 

0 : XTLO or/and XTL1 shut down in 
CP2 sleep; 
1 : XTLO or/and XTL1 kept on in CP2 


sleep; 


CP1 SLEEP XTL ON S/C XTLO or/and XTL1, which CP1 
selected, kept on when CP1 in Deep 
slee; 

0 : XTLO or/and XTL1 shut down in 
CP1 sleep; 

1: XTLO or/and XTL1 kept on in СР! 
sleep; 


CPO SLEEP XTL ON XTLO or/and XTL1, which CPO 
selected, kept on when СРО in Deep 
slee; 


0 : XTLO or/and XTL1 shut down in 
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nis sleep; 
: XTLO or/and XTL1 kept on in CPO 
a 


AP_SLEEP_XTL_ON RW XTLO or/and- XTL1, which АР 
selected, kept on when AP in Deep 
slee; 

0 : XTLO or/and XTL1 shut down in AP 
sleep; 

1: XTLO or/and XTL1 kept on in AP 
sleep; 


ІСІ fin [о [sc ре [Reemi — — | 
[ose ore іг” Пе mw |56 [ш [nouse | 
сез беге steer [is [mo | ою fop deep seep sans — | 
[ce pee see [2 [mo | ою |оріаверзернаня | 
[om pee steer [| ао | [бо [брдерзеерзыз | 
АР Deer suce [ror [но | |oo  [Aedemsbepssus — 


DDR SLEEP CTRL 


ох00002000 
PSE Е РН ЕН ЛЕ 
Nome — пп пп 
зе 2 
cc ERN 
[Reset | о | о | о | о |о | о|о| о ooo оо | о | о] 
БЕСІН Е Е Е ВЕ ЕЕ ЕС БЕ 


- | 


we | o 
еск [зе se 
вези | о [о [о | 


DDR SLEEP CTRL 


[Heime |ы [Twp [Se [Rese] Description | 
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Clea t 
r Valu 
e 
meme 


DDR PUBL APB SOFT RST Tm RW | S/C 0х0 DDR PUBL АРВ Soft Reset. 
Active High; 
0:Keep DDR PUBL APB in 
normal mode; 
1 : Reset DDR PUBL АРВ; 


DDR UMCTL АРВ SOFT RS | [11] DDR UMCTL APB Soft Reset. 
T Active High; 
0:Keep DDR UMCTL АРВ іп 
normal mode; 
: Reset DDR UMCTL APB; 
DDR PUBL SOFT В5Т DDR PUBL Soft Reset. Active 
High; 
0:Keep DDR PUBL in normal 
mode; 
1 : Reset DDR PUBL; 
S/C 0x0 DDR UMCTL Soft Reset. Active 
High; 
0 : Keep DDR UMCTL in normal 
mode; 
1 : Reset DDR UMCTL; 


DDR PHY.SOFT RST T S/C | 0х0 | DDR PHY Soft Reset. Active 


DDR UMCTL SOFT RST 


High; 
0 : Keep DDR PHY in normal 
E 

: Reset DDR PHY; 


DDR PHY AUTO GATE EN DDR PHY Automatical disable. 


0 : DDR PHY clock depends only 
оп 'ООВ PHY ЕВ”; 

1 : Not effecive if'DDR РНУ ЕВ" 
assered. If'DDR РНУ ЕВ" 
de-assertd. DDR PHY clock 
would be automaticall on or off, 
according to the methods of DDR 
light sleep. 


DDR PUBL AUTO GATE EN DDR PUBL Automatical disable. 


0 : DDR PUBL clock depends 
only on DDR РОВІ EB" 

1 : Not effecive if 

ФОН PUBL ЕВ! assered. If 
'DDR PUBL EB' de-assertd. 
DDR PUBL clock would be 
automaticall on or off, according 
to the methods of DDR light 
sleep. 


DDR UMCTL AUTO GATE E 0x0 DDR UMCTL Automatical 

N disable. 
0 : DDR UMCTL clock depends 
only on DDR UMCTL ЕВ; 
1 : Not effecive if 
ФОН UMCTL ЕВ assered. If 
'DDR UMCTL ЕВ! de-assertd. 
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DDR UMCTL clock would be 
automaticall on or off, according 
to the methods of DDR light 
sleep. 


ІСІ! — ја [но [зб [бб [Reewd — — — — 


DDR PHY EB [ 2] RW | S/C 0х1 DDR PHY Clock Enable. 
0 : DDR PHY Clock depends on 
'DDR PHY AUTO GATE ЕМ, if 
'DDR PHY AUTO GATE ЕМ 
asserted, DDR PHY clock would 
be automaticall on or off, 
according to the methods of DDR 
light sleep. If 
'DDR PHY AUTO GATE ЕМ 
de-asserted, DDR PHY clock 
would be force disable. 
1 : DDR PHY Clock Force enable. 

DDR UMCTL EB [ 1] RW | S/C 0х1 DDR UMCTL Clock Enable. 
0 : DDR UMCTL Clock depends 
on 
'DDR UMCTL AUTO GATE EN 
' if 
'DDR_UMCTL AUTO GATE EN 
' asserted, DDR UMCTL clock 
would be automaticall on or off, 
according to the methods of DDR 
light sleep. If 
'DDR UMCTL AUTO САТЕ EN 
' de-asserted, DDR UMCTL clock 
would be force disable. 
1 : DDR UMCTL Clock Force 
enable. 

DDR PUBL EB RW | S/C 0х1 DDR PUBL Clock Enable. 
0 : DDR PUBL Clock depends on 
'DDR PUBL AUTO САТЕ ЕМ, 
if 
'DDR PUBL AUTO GATE EN' 
asserted, DDR PUBL clock would 
be automaticall on or off, 
according to the methods of DDR 
light sleep. If 
'DDR PUBL AUTO GATE EN' 
de-asserted, DDR PUBL clock 
would be force disable. 
1 : DDR PUBL Clock Force 
enable. 


SLEEP STATUS 


ви Ги о = |» [2 [s [25 Ги 5 Те Ге | » | | Го [ле] 


reserved 


ШЕ А НЕ e Б Р 
| Name | CP2 SLP STATUS CP1 SLP STATUS CPO SLP STATUS AP SLP STATUS 
meg. m | o | m OF 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 998 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГӨЗ$РВЕАПТВИМ | SC7731C Device Specification 
[Reset | о | о | о [о [о јо [о јо јо {о о [оо [ооо 


SLEEP STATUS 


Field Name Type Reset Description 
Value 


веј oo је —  -.  — 
CP2 SLP STATUS | [15:12] во [оо | FSM Status of CP2 Sleep. For Debug Purpose. 


CP1 SLP STATUS | [11: 8] |RO [оо | FSM Status of CP1 Sleep. For Debug Purpose. 
CPO SLP STATUS |[7:4] [Во |00 | FSM Status of СРО Sleep. For Debug Purpose. 
АР СІР STATUS | [3:0] [RO |oo | FSM Status of AP Sleep. For Debug Purpose. 


PLL DIV AUTO GATE EN 


0x000000D8 PLL DIV. AUTO GATE EN (0x0000007F) а 
0х00001008 PLL DIV. AUTO САТЕ ЕМ SET бен КЕ БАЕВ 


0х00002008 PLL рМ AUTO GATE EN CLR PLL DIV AUTO GATE E 


Се ГеТеїа Те Ге Ге Га Га Га Га Га Го Го Га Го Го. 


reserved 


T | 


РИ DIV AUTO САТЕ ЕМ 


Неја Мате Туре | Зе! | Reset Description 
Clear | Value 


me PII A 
7] 


WIFIPLL2 ОІМ AUTO САТЕ EN [6] АМ |S/C јох | All clocks derived from WIFIPLL2 
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WIFIPLL1 DIV AUTO GATE EN 


WPLL DIV AUTO GATE EN 


TDPLL DIV AUTO GATE EN 


CPLL DIV AUTO GATE EN 


DPLL DIV AUTO GATE EN 


MPLL DIV АЏТО САТЕ ЕМ 


SC7731C Device Specification 


automatical gating. 

0 : The clocks divided from 
WIFIPLL2 would be controlled by 
'WIFIPLL2- ХХХ ЕМ 
seperatedly. 

1 : The clocks divided from 
WIFIPLL2 would be automatically 
gated when not used. 


All clocks derived from WIFIPLL1 
automatical gating. 

0 : The clocks divided from 
WIFIPLL1 would be controlled by 
'WIFIPLL1 XXX ЕМ 
seperatedly. 

1 : The clocks divided from 
WIFIPLL1 would be automatically 
gated when not used. 


All clocks derived from WPLL 
automatical gating. 

0 : The clocks divided from WPLL 
would be controlled by 
"WPLL XXX ЕМ seperatedly. 

1: The clocks divided from WPLL 
would be automatically gated 
when not used. 


All clocks derived from TDPLL 
automatical gating. 

0 : The clocks divided from 
TDPLL would be controlled by 


"ТОРІЇ ХХХ ЕМ seperatedly. 


1 : The clocks divided from 
TDPLL would be automatically 
gated when not used. 


All clocks derived from CPLL 
automatical gating. 

0 : The clocks divided from CPLL 
would be controlled by 
'CPLL XXX EN' seperatedly. 

1 : The clocks divided from CPLL 
would be automatically gated 
when not used. 


All clocks derived from DPLL 
automatical gating. 

0 : The clocks divided from DPLL 
would be controlled by 
"ОРІ XXX ЕМ seperatedly. 

1 : The clocks divided from DPLL 
would be automatically gated 
when not used. 


All clocks derived from MPLL 
automatical gating. 

0 : The clocks divided from MPLL 
would be controlled by 
'MPLL ХХХ ЕМ seperatedly. 

1 : The clocks divided from MPLL 
would be automatically gated 
when not used. 
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PLL DIV EN1 


0x000000DC PLL ДІМ ЕМІ (OxFFFFFFFF) PLL DIV EN1 
0x000010DC PLL DIV EN1 SET PLL DIV EN1 SET 
0x000020DC PLL DIV EN1 CLR PLL DIV EN1 CLR 


CP CP 
LL LL 
104 | 208 
M M 


15 | 14 | з | 12 | 11 | по | о |e | 7 | е | 5 | «| з|2 | 1 [0] 


то то то 
PLL PLL 


DP 
LL 
44 
M 
E 


WIFIPLL2 80M EN | [31] RW S/C 0х1 80M clock divided from WIFIPLL2 
enable. Only effective when 
'WIFIPLL2 DIV AUTO САТЕ ЕМ 
de-asserted. 
0 : Disable 80M divided from 
WIFIPLL2; 
1 : Enable 80M clock divided from 
WIFIPLL2; 

WIFIPLL2 160M EN | [30] RW S/C 0х1 160M clock divided from WIFIPLL2 
enable. Only effective when 
'WIFIPLL2 DIV AUTO САТЕ ЕМ 
de-asserted. 
0 : Disable 160M divided from 
WIFIPLL2; 
1 : Enable 160M clock divided from 
WIFIPLL2; 

WIFIPLL2 120M EN | [29] RW S/C 0х1 120М clock divided from WIFIPLL2 
enable. Only effective when 
'WIFIPLL2 DIV AUTO САТЕ ЕМ 
de-asserted. 
0 : Disable 120M divided from 
WIFIPLL2; 
1 : Enable 120M clock divided from 
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ор Ер Еј ДЕ 


WIFIPLL1 20M EN 20M clock divided from WIFIPLL1 
enable. Only effective when 
'WIFIPLL1 DIV AUTO GATE EN' 
de-asserted. 
0 : Disable 20M divided from 
WIFIPLL1; 
1 : Enable 20M clock divided from 
WIFIPLL1; 


WIFIPLL1 40M EN 40M clock divided from WIFIPLL1 
enable. Only effective when 
'WIFIPLL1 DIV AUTO GATE EN' 
de-asserted. 
0 : Disable 40M divided from 
WIFIPLL1; 
1 : Enable 40M clock divided from 
WIFIPLL1; 


WIFIPLL1 80M EN 80M clock divided from WIFIPLL1 
enable. Only effective when 
'WIFIPLL1 DIV AUTO GATE EN' 
de-asserted. 
0 : Disable 80M divided from 
WIFIPLL2; 
1 : Enable 80M clock divided from 
WIFIPLL2; 


WIFIPLL1 44M EN 44M clock divided from WIFIPLL 1 
enable. Only effective when 
'WIFIPLL1 DIV. AUTO САТЕ ЕМ" 
de-asserted. 
0 : Disable 44M divided from 
WIFIPLL1; 
1 : Enable 44M clock divided from 
WIFIPLL1; 


WPLL_76M8_EN 76.8M clock divided from WPLL 
enable. Only effective when 
'WPLL ОІМ AUTO GATE ЕМ! 
de-asserted. 
0 : Disable 76.8M divided from WPLL; 
1 : Enable 76.8M clock divided from 
WPLL; 

WPLL 51M2 EN 51.2M clock divided from WPLL 
enable. Only effective when 
'WPLL ОІМ AUTO GATE ЕМ 
de-asserted. 
0 : Disable 51.2M divided from WPLL; 
1 : Enable 51.2M clock divided from 
WPLL; 


WPLL 102M4 EN 102.4M clock divided from WPLL 


enable. Only effective when 
'WPLL DIV AUTO GATE EN' 
de-asserted. 


0 : Disable 102.4M divided from 
WPLL; 


1 : Enable 102.4M clock divided from 
WPLL; 


WPLL 307M2 EN 307.2M clock divided from WPLL 
enable. Only effective when 
'WPLL DIV AUTO GATE EN' 
de-asserted. 
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WPLL 460M8 EN 


TDPLL 76M8 EN 


TDPLL 51M2 EN 


м 


E 


Е 


SC7731C Device Specification 


0 : Disable 307.2M divided from 
WPLL; 

1 : Enable 307.2M clock divided from 
WPLL; 


460.8M clock divided from WPLL 
enable. Only effective when 

'WPLL DIV AUTO САТЕ ЕМ 
de-asserted. 

0 : Disable 460.8M divided from 
WPLL; 

1 : Enable 460.8M clock divided from 
WPLL; 


52M clock divided from CPLL enable. 
Only effective when 

СРЦ DIV AUTO САТЕ ЕМ 
de-asserted. 

0 : Disable 52M divided from CPLL; 


1 : Enable 52M clock divided from 
CPLL; 


з 


104М clock divided from СРЦ. enable. 
Only effective when 

СРЦ. DIV AUTO GATE ЕМ 
de-asserted. 

0 : Disable 104M divided from CPLL; 

1 : Enable 104M clock divided from 

C . 


з 


208M clock divided from CPLL enable. 
Only effective when 

СРЦ. DIV. AUTO GATE ЕМ 
de-asserted. 

0 : Disable 208M divided from CPLL; 

1 : Enable 208M clock divided from 
CPLL; 


312M clock divided from CPLL enable. 
Only effective when 

СРЦ DIV AUTO GATE ЕМ 
de-asserted. 

0 : Disable 312M divided from CPLL; 


1 : Enable 312M clock divided from 
C . 


з 


38.4M clock divided from ТОРІЇ 
enable. Only effective when 

"IDPLL ОІМ AUTO САТЕ ЕМ 
de-asserted. 

0 : Disable 38.4M divided from TDPLL; 
1 : Enable 38.4M clock divided from 
TDPLL; 


76.8M clock divided from TDPLL 
enable. Only effective when 

"IDPLL DIV AUTO GATE EN' 
de-asserted. 

0 : Disable 76.8M divided from TDPLL; 


1 : Enable 76.8M clock divided from 
TDPLL; 


, 


51.2M clock divided from TDPLL 
enable. Only effective when 
"IDPLL DIV AUTO САТЕ ЕМ! 
de-asserted. 
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TDPLL 153M6 EN [12] 


TDPLL 64M EN [11] 
ТОРИ. 128M EN | [10] 
TDPLL 256M EN 


TDPLL 12M EN Й 
TDPLL 24M EN 


TDPLL 48M EN 
TDPLL.96M EN 
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0 : Disable 51.2M divided from TDPLL; 
1 : Enable 51.2M clock divided from 
TDPLL; 


153.6M clock divided from TDPLL 
enable. Only effective when 
"IDPLL.DIV AUTO GATE ЕМ! 
de-asserted. 


0 : Disable 153.6M divided from 
TDPLL; 


, 


1 : Enable 153.6M clock divided from 
TDPLL; 


, 


64M clock divided from TDPLL enable. 
Only effective when 

"IDPLL DIV AUTO GATE ЕМ! 
de-asserted. 

0 : Disable 64M divided from TDPLL; 

1 : Enable 64M clock divided from 
TDPLL; 


128M clock divided from TDPLL 
enable. Only effective when 

"IDPLL DIV AUTO GATE EN' 
de-asserted. 

0 : Disable 128M divided from TDPLL; 


1 : Enable 128M clock divided from 
TDPLL; 


256M clock divided from TDPLL 
enable. Only effective when 
"IDPLL DIV AUTO GATE EN' 
de-asserted. 


0 : Disable 256M divided from TDPLL; 


1 : Enable 256M clock divided from 
TDPLL; 


12M clock divided from TDPLL enable. 
Only effective when 

"IDPLL ОІМ AUTO САТЕ ЕМ! 
de-asserted. 

0 : Disable 12M divided from TDPLL; 

1 : Enable 12M clock divided from 
TDPLL; 


24M clock divided from TDPLL enable. 
Only effective when 

"IDPLL ОІМ AUTO GATE ЕМ! 
de-asserted. 

0 : Disable 24M divided from TDPLL; 

1 : Enable 24M clock divided from 
TDPLL; 


48M clock divided from TDPLL enable. 
Only effective when 

"IDPLL ОІМ AUTO GATE ЕМ! 
de-asserted. 

0 : Disable 48M divided from TDPLL; 

1 : Enable 48M clock divided from 
TDPLL; 


96M clock divided from TDPLL enable. 
Only effective when 

"IDPLL DIV AUTO САТЕ ЕМ 
de-asserted. 


0 : Disable 96M divided from TDPLL; 
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WÁBSPREADTRUM ..оор-ы 

го | | | | (уче 
TDPLL; 

TDPLL 192M EN 


192M clock divided from TDPLL 
Ш 
, 
[ 1] RW 
0 : Disable 37.5M divided from MPLL; 
1 : Enable 37.5M clock divided from 
RW 


enable. Only effective when 

"IDPLL DIV AUTO GATE EN' 
de-asserted. 

0 : Disable 192M divided from TDPLL; 
1 : Enable 192M clock divided from 
TDPLL; 


384M clock divided from TDPLL 
enable. Only effective when 

"IDPLL DIV AUTO GATE EN' 
de-asserted. 

0 : Disable 384M divided from TDPLL; 
1 : Enable 384M clock divided from 
TDPLL; 


44M clock divided from DPLL enable. 
S/C 0х1 


Only effective when 
'DPLL ОМ AUTO САТЕ ЕМ 
de-asserted. 


0 : Disable 44M divided from DPLL; 
1 : Enable 44M clock divided from 
DPLL; 


37.5M clock divided from MPLL 
enable. Only effective when 
'MPLL DIV AUTO GATE EN' 
de-asserted. 


MPLL 37M5 EN 
MPLL; 

MPLL. 300M EN 300M clock divided from MPLL enable. 
Only effective when 
'MPLL DIV AUTO GATE EN' 
de-asserted. 
0 : Disable 300M divided from MPLL; 
1 : Enable 300M clock divided from 
MPLL; 


PLL DIV EN2 


0х000000Е0 PLL DIV ЕМ2 (0x00000007) PLL DIV EN2 
0х000010Е0 PLL DIV EN2 SET PLL DIV EN2 SET 


0х000020Е0 PLL DIV ЕМ2 CLR PLL DIV EN2 CLR 


ви Ги о [2 [5 [s [25 Ги [а [2 Ге | » | о | о Го [15] 
реј om mm] 


Set/CIr S/C 


НЕТ ЕО ЕО ООО 
[Reset | о о | о | о | о | о | о|о| о о [о [ооо | о | о 
| ви ср | 14 | 13 | 12 |“ vo | o | a 7 | sa з |2|1|0] 


- ~ 
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[== 
ка са 


ЕСІ Sse [se [se 
вези | о Го Го [о [о о Гоо Ге [в [о [ 1 i 


РИ DIV EN2 


Field Name Type Set/ Reset Description 
Clear | Value 


DPLL 533M EN D RW Aa clock divided from DPLL enable. 
Only effective when 
'DPLL_DIV_AUTO_GATE_EN' 
de-asserted. 
: : Disable 44M divided from DPLL; 
: Enable 44M clock divided from 
DELL. 


WIFIPLL2 20M EN 20M clock divided from WIFIPLL2 
enable. Only effective when 
'WIFIPLL2 ОІМ AUTO GATE ЕМ 
de-asserted. 
0 : Disable 20M divided from 
Ае 

: Enable 20M clock divided from 

WIEIPLLS: 


WIFIPLL2 40M EN 40M clock divided from WIFIPLL2 
enable. Only effective when 
'WIFIPLL2 DIV AUTO GATE EN' 
de-asserted. 
0 : Disable 40M divided from 
WIFIPLL2; 
1 : Enable 40M clock divided from 
WIFIPLL2; 


СА? ТОР СЕС 


0х000000Е4 СА? ТОР СЕС (0х00000000) СА? ТОР CFG 
0х000010Е4 СА? ТОР СЕС SET СА? ТОР СЕС SET 


0х000020Е4 СА? ТОР СЕС СІН СА? ТОР СЕС СІН 


Li [s [| [25 2 |в [25 2s [5 [2 5 | [9 Го Га: 
iene | 


- Е 
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Set/CIr 


CA7 TOP CFG 


Field Name Type беі/ Reset Description 
Clear | Value 


СА? L2RSTDISABLE RW Gaa A7 'L2RSTDISABLE' control 
bit. Disable automatic L2 cache 
invalidate at reset. 

0:12 cache is reset by hardware. 
1 : L2 cache is not reset by hardware. 


CA7 CO CFG 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


reserved 
Type 


E 0 a 


| Туре | 
То» ы 


СА? СО CFG 


Неја Мате Туре беі/ Reset Description 
Clear Value 


Dese: эта mo [с oo |ә — — — — | 


CA7 VINITHI CO RW S/C 0х1 Cortex-A7 Соге0 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 
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0 : Exception vectors start at address 
0x00000000. 


1 : Exception vectors start at address 


ОХЕЕЕЕОООО. 


This ріп is only sampled during reset of 
the processor. 


САТ? Сі СЕС 


0х000000ЕС CA7_C1_CFG (0х00000001) CA7 C1 CFG 
0x000010EC СА? C1 СЕС SET СА? С1 CFG SET 


0x000020EC CA7 C1 CFG CLR CA7 C1 CFG CLR 


| Bt [st | зо | 29 [26 | 27 | 26 | zs 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | v6 | 
| Мате | reserved 


reserved i 
ps 


| Type | 
Тл». ———— 


CA7 C1 CFG 


Field Name Type Set Reset Description 
Clear Value 


еее” me [с oo  |яееме | 


САУ МІМІТНІ C1 АМ/ $/С 0х1 Cortex-A7 Согеї 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 


CA7_C2_CFG 


0x000000F0 CA7_C2_CFG (0x00000001) CA7_C2_CFG 


0x000010F0 CA7_C2_CFG SET CA7_C2_CFG SET 
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C [o [9o [2 [25 [77 [29 [25 [2s [5 [2 [7 [7 | e 6 [ v [6 
је АТП 
т o] 


reserved Ке 
ШЫ 


еј 55. 
ЕЛЕНЕНЕНЕНЕРЕЛЕЕЕЕЕНЕЛЕНЕНЕНЕЛЕН 


СА? C2 СЕС 


Неја Мате Туре беі/ Reset Description 
Clear Value 


[ww fern [ro ре oo [rema O o 


СА? МІМІТНІ С2 RW S/C 0х1 Cortex-A7 Согег 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
ОХЕЕЕЕОООО. 

This ріп is only sampled during reset of 
the processor. 


CA7 C3 CFG 


Cen [o [о [2 9 T [s [25 [2 5 [2 Ге | » v | а [ [ле] 


reserved 


туро |5 
вези | с |» | [ оо [в о | [| ое [о [о [в [о 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 

СА 


reserved 
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THI 
E ҚҚ D |wH 
еј 55. 


Set/CIr S/C 


Ie s 


CA7 C3 CFG 


Field Name Type Set Reset Description 
Clear Value 


Deme: эта |во [с [oo |ә — — | 


CA7 VINITHI C3 RW S/C 0х1 Cortex-A7 Согез 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 


DDR_CHN_SLEEP_CTRLO 


0x000000F8 DDR CHN SLEEP CTRLO (0x00000000) Е. ы 
0х000010Ғ8 DDR СНМ SLEEP CTRLO SET EE панна 


0x000020F8 DDR СНМ SLEEP СТВО CLR ME п ce ae 


С 


reserved 


N L N N N N N N N N N N 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
DD DD DD DD DD DD DD DD DD DD 


reserved 
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DDR CHN SLEEP CTRLO 


см Пе ама | ЕЕЕ 
Сеаг | Уаше 

2926 ШІ 
5/С 0х0 


DDR CHNO9 AXI LP EN | [25] RW DDR Channel 9 AXI port low power 
mode. 
DDR СНМ8 AXI LP EN | [24] RW 


0 : Disable Low power mode, clock for 
channel 9 would be always available 
as long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 9 would be stopped 
depending on 

РОВ CHN9 AXI STOP. SEL' and 
Прв CHN9 СОМ SEL' condition. 


DDR Channel 8 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 8 would be always available 
as long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 8 would be stopped 
depending on 

РОВ CHN8 AXI STOP SEL' and 
Прв CHN8 СОМ SEL' condition. 


S/C 0х0 DDR Channel 7 AXI port low power 
mode. 
0 : Disable Low power mode, clock for 
channel 7 would be always available 
as long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 7 would be stopped 
depending on 

'DDR. CHN7 AXI STOP SEL' and 
'DDR. CHN7 СОМ SEL' condition. 


DDR Channel 6 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 6 would be always available 
as long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 6 would be stopped 
depending on 

РОВ CHN6 AXI STOP SEL' and 
‘DDR_CHN6_CGM_SEL' condition. 


DDR Channel 5 AXI port low power 
mode. 

0 : Disable Low power mode, clock for 
channel 5 would be always available 
as long as Chip wakeup. 


DDR CHN6 AXI LP EN | [22] 


DDR CHNS5 AXI ІР EN 


DDR CHN7 AXI LP EN | [23] 
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: Enable low power mode, clock for 
channel 5 would be stopped 
depending on 
РОВ CHN5 AXI STOP SEL' and 
РОВ CHN5. СОМ SEL' condition. 


DDR СНМА AXI LP EN DDR Channel 4 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 4 would be always available 
as long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 4 would be stopped 
depending on 

'DDR. СНМ4 AXI STOP SEL' and 
'DDR. СНМ4 СОМ SEL' condition. 


DDR CHNS3 AXI LP EN DDR Channel 3 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 3 would be always available 
as long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 3 would be stopped 
depending on 

РОВ CHN3 AXI STOP SEL' and 
'DDR CHN3 СОМ SEL' condition. 


DDR CHN2 AXI LP EN DDR Channel 2 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 2 would be always available 
as long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 2 would be stopped 
depending on 

'DDR. CHN2 AXI STOP SEL' and 
'DDR CHN2 СОМ SEL' condition. 


DDR CHN1 AXI LP EN DDR Channel 1 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 1 would be always available 
as long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 1 would be stopped 
depending on 

'DDR. CHN1 AXI STOP SEL' and 
ДОВ СНМ1 СОМ SEL' condition. 


DDR CHNO AXI LP EN DDR Channel 0 AXI port low power 
mode. 
0 : Disable Low power mode, clock for 
channel 0 would be always available 
as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 0 would be stopped 
depending on 
'DDR CHNO AXI STOP SEL' and 
'DDR CHNO СОМ SEL' condition. 


DDR CHN9 CGM SEL DDR Channel 9 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 

1 : АХ! Low Power Interface of DDR 
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DDR СНМ8 СОМ SEL DDR Channel 8 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 8 'cactive chn8'; 


DDR_CHN7_CGM_SEL DDR Channel 7 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 7 'cactive chn7'; 


DDR CHN6 CGM SEL DDR Channel 6 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : АХ Low Power Interface of DDR 
Channel 6 'cactive_chné'; 


DDR CHN5 CGM SEL DDR Channel 5 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 5 'cactive chn5'; 


DDR CHN4 CGM SEL DDR Channel 4 Clock Gating Control: 
0 : AXI Low Power FSM 


control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 4 'cactive_chn4'; 


DDR CHN3 CGM SEL DDR Channel 3 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel З 'сасіїме chn3'; 


DDR CHN2 CGM SEL DDR Channel 2 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : АХ! Low Power Interface of DDR 
Channel 2 'cactive_chn2'; 


DDR CHN1 CGM SEL DDR Channel 1 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 1 'cactive_chn1'; 


DDR CHNO CGM SEL DDR Channel 0 Clock Gating Control: 


0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 0 'cactive_chn0'; 


DDR_CHN_SLEEP_CTRL1 


0x000000FC DDR CHN SLEEP CTRL1 (0х00000000) кој ава а 


0x000010FC DDR CHN SLEEP CTRL1 SET UE А, 


0x000020FC DDR CHN SLEEP CTRL1 CLR DDR CHN SLEEP CTRL 
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1 CLR 


ШЕ LA TR] 
НН e ові повію во. 
ПО 


reserved 


С е 


Set/CIr 


Set/ | Reset Description 
Clear | Value 


о fse [oo [жеш — 


DDR Channel 9 AXI Stop control. 

0 : AXI Clock stopped when in light 
к 

DDR СНМ8 AXI STOP SEL 

DDR CHN7 AXI STOP SEL 

IC 

IC 


DDR Channel 8 АХ! Stop control. 


0 : АХ! Clock stopped when in light 
үзі. 


: AXI Clock Stopped when in 
Ds Sleep; 


DDR Channel 7 AXI Stop control. 
0 : AXI Clock stopped when in light 
ae 

: AXI Clock Stopped when in 
Dos Sleep; 


DDR Channel 6 AXI Stop control. 


0 : AXI Clock stopped when in light 
2. 


: AXI Clock Stopped when in 
б Sleep; 
DDR Channel 5 AXI Stop control. 


0 : AXI Clock stopped when in light 
2. 


: AXI Clock Stopped when іп 
Deep Sleep; 


w |5/С | ox DDR Channel 4 АХ! Stop control. 
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0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in 
Deep Sleep; 


DDR CHNS3 AXI STOP SEL DDR Channel 3 AXI Stop control. 


0 : AXI Clock stopped when т light 
sleep; 

1 : AXI Clock Stopped when in 
Deep Sleep; 


DDR CHN2 AXI STOP SEL DDR Channel 2 AXI Stop control. 


0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in 
Deep Sleep; 


DDR СНМ1 AXI STOP SEL DDR Channel 1 AXI Stop control. 


0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in 
Deep Sleep; 
DDR CHNO AXI STOP SEL DDR Channel 0 AXI Stop control. 


0 : AXI Clock stopped when in light 
sleep; 

1 : AXI Clock Stopped when in 
Deep Sleep; 


BISR CFG 


0x00000100 BISR CFG (0x000000FF) BISR CFG 
0x00001 100 BISR CFG SET ВІЅВ CFG SET 


0x00002100 BISR СЕС CLR BISR CFG CLR 
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ШӨ... 


BISR_CFG 


Field Name Typ | Set/ | Rese Description 
е [сеа | t 
r Valu 
e 
PD CPO CEVA BISR DONE [31 0х0 MBIST Repair Done Status for 
] 'СРО СЕМА" Power domain. For 
Debug Purpose. 
PD CPO TD BISR DONE [30 0х0 MBIST Repair Done Status for 
] "СРО TD' Power domain. For 
Debug Purpose. 
PD CP1 TD BISR DONE [29 0х0 MBIST Repair Done Status Юг 
] 'CP1 TD' Power domain. For 
Debug Purpose. 
PD CP1 SYS BISR DONE [28 0х0 MBIST Repair Done Status for 
] 'CP1 SYS' Power domain. For 
Debug Purpose. 
PD CPO HUSGE BISR DONE [27 0x0 MBIST Repair Done Status for 
] СРО HUSGE' Power domain. For 
Debug Purpose. 
PD CPO SYS BISR DONE [26 0x0 MBIST Repair Done Status for 
] 'CP1 SYS' Power domain For 
Debug Purpose. 
PD MM TOP BISR DONE E 0x0 Mee Repair Done Status for 
M_TOP' Power domain. For 
Dobus Purpose. 
PD GPU TOP BISR DONE [24 0x0 MBIST Repair Done Status for 
| 'GPU ТОР" Power domain. For 
Debug Purpose. 
PD CPO CEVA BISR BUSY [23 0x0 MBIST Repair Busy Status for 
] 'СРО СЕМА" Power domain. For 
Debug Purpose. 
PD CPO TD BISR BUSY [22 0x0 MBIST Repair Busy Status for 
] "СРО TD' Power domain. For 
Debug Purpose. 
PD CP1 TD BISR BUSY [21 0х0 MBIST Repair Busy Status for 
] 'CP1 TD' Power domain. For 
Debug Purpose. 
PD CP1 SYS BISR BUSY [20 0x0 MBIST Repair Busy Status for 
] 'CP1 SYS' Power domain. For 
Debug Purpose. 
PD СРО НОЗСЕ BISR BUSY [19 0х0 MBIST Repair Busy Status for 
] СРО HUSGE' Power domain. For 
Debug Purpose. 
PD СРО SYS ВОН BUSY [18 0x0 MBIST Repair Busy Status for 
] 'CP1 SYS' Power domain For 
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PD MM TOP BISR BUSY |" 0х0 MBIST Repair Busy Status for 
'MM TOP' Power domain. For 
Debug Purpose. 

PD GPU TOP BISR BUSY Ы 0х0 MBIST Repair Busy Status for 
'GPU TOP' Power domain. For 
Debug Purpose. 


VE CPO CEVA BISR FORCE E P RW |S/C | 0x0 MBIST Repair Software Control, 
only effective when 
РО СРО СЕМА BISR FORCE В 
YP' asserted. 
0 : Disable MBIST Repair. 
1 : Enable MBIST Repair. 


PD CPO TD BISR FORCE EN MBIST Repair Software Control, 


only effective when 
PD CP1 TD BISR FORCE EN 
ү 
[12 
] 


asserted. 
и : Disable MBIST Repair. 
: Enable MBIST Repair. 


MBIST Repair Software Control, 
only effective when 

ІРО CP1 TD BISR FORCE BYP' 
asserted. 

| : Disable MBIST Repair. 


: Enable MBIST Repair. 


MBIST Repair Software Control, 
only effective when 

'PD CP1. SYS BISR FORCE BY 
P' asserted. 

0: Disable MBIST Repair. 


: Enable MBIST Repair. 


РО СРО TD BISR FORCE BYP' 
PD CP1 SYS.BISR FORCE EN 


MBIST Repair Software Control, 
only effective when 

РО СРО SYS BISR FORCE BY 
P' asserted. 

0 : Disable MBIST Repair. 


: Enable MBIST Repair. 


MBIST Repair Software Control, 
only effective when 

'PD MM TOP BISR FORCE BY 
P' asserted. 

0 : Disable MBIST Repair. 


: Enable MBIST Repair. 
MBIST Repair Software Control, 
only effective when 


'PD GPU TOP BISR FORCE BY 
P' asserted. 


0 : Disable MBIST Repair. 
1 : Enable MBIST Repair. 


PD CP1 TD' power domain MBIST 


PD СРО SYS BISR FORCE EN 
] 
PD MM TOP BISR FORCE EN | 


PD GPU ТОР BISR FORCE E 
N 


Ш 
PD СРО HUSGE BISR FORCE | [11 S/C MBIST Repair Software Control, 
EN ] only effective when 
РО СРО HUSGE BISR FORCE . 
BYP' asserted. 
| : Disable MBIST Repair. 
: Enable MBIST Repair. 
ІШІ 
||| 


PD CP1 TD BISR FORCE ВУР 
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PD СРО СЕМА ВВ FORCE В 
ҮР 


PD CPO TD BISR FORCE BYP 


PD CP1 SYS BISR FORCE BY 
P 


PD СРО HUSGE BISR FORCE _ 
BYP 


PD CPO SYS BISR FORCE BY 
P 


PD MM TOP BISR FORCE BY 
P 


PD GPU TOP BISR FORCE BY 
P 


CGM AP AUTO GATE EN 


SC7731C Device Specification 


Repair Enable Control. 
0 : MBIST перат Епабје Бу 
Р | ST FSM 


: MBIST Repair enbale by 
а 


РО_СРО_СЕМА' power domain 
MBIST Repair Enable Control. 


0 : MBIST паран Епабје Бу 
4, ӨТ” FSM 


: MBIST Repair enbale by 
М. 


PD CPO TD' power domain MBIST 
Repair Enable Control. 


0 : MBIST Repair Enable by 
'PWR 5Т" FSM. 


1 : MBIST Repair enbale by 
Software. 

PD CP1 SYS' power domain 
MBIST Repair Enable Control. 


0 : MBIST Repair Enable by 
'PWR ST' FSM. 


1 : MBIST Repair enbale by 
Software. 

PD CPO HUSGE' power domain 
MBIST Repair Enable Control. 


0 : MBIST Repair Enable by 
'PWR ST'FSM. 


1 : MBIST Repair enbale by 
Software. 

PD CPO SYS' power domain 
MBIST Repair Enable Control. 


0 : MBIST Repair Enable by 
'PWR 5Т" FSM. 


1 : MBIST Repair enbale Бу 
Software. 

PD MM TOP' power domain 
MBIST Repair Enable Control. 


0 : MBIST Repair Enable by 
'PWR 5Т" FSM. 


1 : MBIST Repair enbale Бу 
Software. 

PD GPU TOP' power domain 
MBIST Repair Enable Control. 


0 : MBIST Repair Enable by 
'PWR 5Т" FSM. 


1 : MBIST Repair enbale by 
Software. 


0x00000104 CGM AP AUTO GATE EN (0x003FFFFF) ша 


0х00001104 СОМ AP AUTO GATE ЕМ SET СОМ-АР AUTO ВАТЕ. 
EN SET 
0x00002104 СОМ AP AUTO GATE EN CLR Е TATE 
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= | 


СОМ AP AUTO GATE EN 


Field Name Typ | Set/ | Rese Description 


e Clea t 
r Value 


] 


CGM 307M2 AP AUTO GATE EN [21] RW |S/C 0х1 307.2M Clock source for 
AP Sys automatical 
gating enable. 

0 : clock enable by 
'CGM 307M2 AP EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 208M AP AUTO GATE EN [20] RW |5/С 0х1 208M Clock source for 
AP Sys automatical 
gating enable. 

0 : clock enable by 
"СОМ 208M AP ЕМ! 
1 : Clock gating 
automatically by PMU 
FSM. 
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12M AP AUTO GATE EN [19] 
24M AP AUTO GATE EN [18] 
48M AP AUTO GATE EN [17] 


51M2 AP AUTO GATE EN [16] RW |S/C 0х1 
FSM 


64M AP AUTO GATE EN [15] RW |S/C 0х1 
ЕЗМ 


76M8 АР AUTO САТЕ EN [14] 
96M AP AUTO GATE EN [13] 


СОМ 128М AP AUTO GATE EN [12] 


12M Clock source for AP 
Sys automatical gating 
enable. 


0 : clock enable by 
'CGM 12M AP EN' 

1 : Clock gating 
automatically by PMU 
FSM. 


24M Clock source for AP 
Sys automatical gating 
enable. 

0 : clock enable by 
"СОМ 24M АР ЕМ! 

1: Clock gating 
automatically by PMU 
FSM. 


48M Clock source for AP 
Sys automatical gating 
enable. 

0 : clock enable by 
"СОМ 48M АР ЕМ! 

1: Clock gating 
automatically by PMU 
FSM. 


51.2M Clock source for 
AP Sys automatical 
gating enable. 

0 : clock enable by 
"СОМ 51М2 АР ЕМ" 
1: Clock gating 
automatically by PMU 


64M Clock source for AP 
Sys automatical gating 
enable. 

0 : clock enable by 
"СОМ 64M AP ЕМ! 

1 : Clock gating 
automatically by PMU 


76.8M Clock source for 
AP Sys automatical 
gating enable. 

0 : clock enable by 
"СОМ 76М8 АР ЕМ" 
1: Clock gating 
automatically by PMU 
FSM. 


96M Clock source for AP 
Sys automatical gating 
enable. 

0 : clock enable by 
"СОМ 96M АР ЕМ! 

1: Clock gating 
automatically by PMU 
FSM. 


128M Clock source for 
AP Sys automatical 
gating enable. 
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0 : clock enable by 
"СОМ 128M АР ЕМ" 
1: Clock gating 
automatically by PMU 
FSM. 


153М6 АР АОТО САТЕ ЕМ 153.6М Clock source for 
AP Sys automatical 
gating enable. 


0 : clock enable by 
'CGM 153M6 AP EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


192M AP AUTO GATE EN 192M Clock source for 
AP Sys automatical 
gating enable. 


0 : clock enable by 
'CGM 192M AP EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


256M AP AUTO GATE EN 256M Clock source for 
AP Sys automatical 
gating enable. 


0 : clock enable by 
"СОМ 256M АР ЕМ" 
1: Clock gating 
automatically by PMU 
FSM. 


384M AP AUTO GATE EN 384M Clock source for 
AP Sys automatical 
gating enable. 


0 : clock enable b 
"СОМ 384M АР ЕМ" 
1: Clock gating 
automatically by РМЏ 
FSM. 


312M AP AUTO GATE EN 312M Clock source for 
AP Sys automatical 
gating enable. 
0 : clock enable b 
СОМ 312M AP ЕМ" 
1 : Clock gating 
automatically by PMU 
FSM. 


MPLL AP AUTO GATE EN MPLL Clock source for 
AP Sys automatical 
gating enable. 

0 : clock enable by 
'CGM MPLL AP EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


WPLL AP AUTO GATE EN WPLL Clock source for 
AP Sys automatical 
gating enable. 

0 : clock enable by 
'CGM WPLL AP EN' 
1 : Clock gating 
automatically by PMU 
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WIFIPLL1 Clock source 
for AP Sys automatical 
gating enable. 


0 : clock enable by 
'CGM WIFIPLL1 AP EN 


1 : Clock gating 
automatically by PMU 
FSM. 


CGM TDPLL AP AUTO GATE EN TDPLL Clock source for 
AP Sys automatical 
gating enable. 

0 : clock enable b 
'CGM TDPLL AP EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM CPLL AP AUTO GATE EN CPLL Clock source for 
AP Sys automatical 
gating enable. 

0 : clock enable by 
СОМ СРЦ АР ЕМ 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM DPLL AP AUTO GATE EN DPLL Clock source for 
AP Sys automatical 
gating enable. 

0 : clock enable by 
'CGM DPLL AP EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 26M AP AUTO GATE EN 26M Clock source for AP 
Sys automatical gating 
enable. 

0 : clock enable by 
'CGM 26M AP EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM GPU MM AUTO GATE EN 


0x00000108 | ССМ СРО MM AUTO САТЕ EN (0x0FFFO07F) сам орі) ММ Ауто 9 
СОМ GPU MM AUTO С 
0x00001108 CGM GPU MM AUTO GATE EN SET ATE EN SET 


CGM GPU MM AUTO G 
0x00002108 CGM GPU MM AUTO GATE EN CLR ATE EN CLR 


ви ДЗ | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


са са са са са 
reserved 
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UT | UT | UT AU | UT | UT џт | џт | UT 
О О о то|о | о. Го | о. 
СА | СА | СА е | СА | СА | _ ВА | СА | СА 
ТЕ. ТЕ. ТЕ. a ТЕ. ТЕ. ТЕ | TE | TE. 

_ | ем | єм | EN 


| Е 


| Туре | 
Set/CIr 


CGM GPU MM AUTO GATE EN 


Field Name Typ | Set/ | Rese Description 
е | Clea t 
r Value 


] 


CGM 312M MM AUTO GATE EN [27] RW |S/C 0х1 312M Clock source for 
MM automatical gating 
enable. 

0 : clock enable by 
"СОМ 312M ММ ЕМ! 
1: Clock gating 
automatically by PMU 
FSM. 


CGM 12M MM AUTO GATE EN [26] RW |S/C 0х1 12М Сіоск зоигсе Тог ММ 
automatical gating 
enable. 

0: clock enable by 
Сам 12M MM EN' 
1 : Clock gating 
automatically by PMU 
FSM. 

CGM 24M MM AUTO GATE EN [25] RW |S/C 0х1 24M Clock source for ММ 
automatical gating 
enable. 

0 : clock enable by 
'CGM 24M ММ ЕМ 
1 : Clock gating 
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V 48М_ММ_АЧТО_САТЕ_ЕМ 48M Clock source for ММ 
automatical gating 
enable. 


0 : clock enable by 
"СОМ 48M MM ЕМ" 
1 : Clock gating 
automatically by PMU 
FSM. 


64M MM AUTO GATE EN 64M Clock source for MM 
automatical gating 
enable. 


0 : clock enable by 
'CGM 64M ММ ЕМ" 
1 : Clock gating 
automatically by PMU 
FSM. 


76M8 MM AUTO GATE EN 76.8M Clock source for 
MM automatical gating 
enable. 
0 : clock enable by 
'CGM 76M8 MM EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


96M MM AUTO GATE EN 96M Clock source for MM 
automatical gating 
enable. 


0 : clock enable by 


'CGM 96M MM EN' 


1 : Clock gating 
automatically by PMU 
FSM. 


128M MM AUTO GATE EN 128M Clock source for 
MM automatical gating 
enable. 
0 : clock enable by 
Сам 128M MM ЕМ! 
1 : Clock gating 
automatically by PMU 
FSM. 


153M6 MM AUTO GATE EN 153.6M Clock source for 
MM automatical gating 
enable. 
0 : clock enable by 
"СОМ 153M6 MM ЕМ" 
1 : Clock gating 
automatically by PMU 
FSM. 


192M MM AUTO GATE EN 192M Clock source for 
MM automatical gating 
enable. 
0 : clock enable by 
"СОМ 192M ММ ЕМ! 
1: Clock gating 
шаку Бу РМЏ 
ЕЗМ 


256M Clock source for 
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MM automatical gating 


0: clock enable by 
'CGM 256M MM EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


26M Clock source for MM 
automatical gating 
enable. 

0 : clock enable by 

Сам 26M ММ ЕМ" 

1 : Clock gating 
automatically by PMU 
FSM. 


Пеле” [во [sc (ою [Reserves | 


CGM 153 6M GPU AUTO GATE E RW | S/C 0х1 153 6M Clock source for 
N GPU automatical gating 
enable. 
0 : clock enable by 
СОМ 153 6M GPU EN 
1 : Clock gating 
automatically by PMU 
FSM. 


СОМ 384M СРО AUTO GATE EN RW 384M Clock source for 

GPU automatical gating 

enable. 

0 : clock enable by 

o c 
: Clock gating 

sae al by PMU 

FSM. 


460.8M Clock source for 
GPU automatical gating 
enable. 


0: clock enable by 
сам 460 8М GPU EN 


: Clock gating 
б by PMU 
FSM. 


256M Clock source for 


CGM 256M GPU AUTO GATE EN 


GPU automatical gating 

enable. 

0 : clock enable by 

c re 
: Clock gating 

4. Бу РМЏ 

FSM. 


208M Clock source for 
GPU automatical gating 
enable. 
0 : clock enable by 
.. 
: Clock gating 
automaticaly by PMU 
FSM 


312M Clock source for 


ССМ 460 8M GPU AUTO GATE E | 
М 


$/С 
$/С 
/C 


CGM 208M GPU AUTO GATE EN RW 


сом 312M GPU AUTO САТЕ ЕМ |[1] |RW |5/С |0 
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GPU automatical gating 
enable. 

0: clock enable by 
'CGM 312M GPU EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


512M Clock source for 
GPU automatical gating 
enable. 

0 : clock enable by 
сам 512M СРО ЕМ 
1 : Clock gating 
automatically by PMU 
FSM. 


СОМ СРО AUTO САТЕ ЕМ 


0х0000010С СОМ СРО AUTO GATE ЕМ(0ХОООТЕРЕР) | СОМ-СРО-АЏТО ВАТЕ _ 
0х0000110С СОМ СРО AUTO САТЕ ЕМ SET ст она 


0х0000210С ССМ СРО AUTO GATE ENCLR оа 


EEA ЕЕ ЕЕ ЕЕ СЯ А 


- | 


кс: )ұ оц 


ET 


ви [ви Дн Дн ен рен | и ти | ти | ти | пи | ви | ви | ви | и рен 
Sever [sc ЗЕЗЕЗЕЗЕЗЕЗ 
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СОМ СРО AUTO САТЕ EN 


Field Name Typ | Set/ | Rese Description 
e Ciga t 
Value 
ШЙ ШИША | 


СОМ 312М СРО АЏТО САТЕ ЕМ 312M Clock source for 
СРО Sys automatical 
gating enable. 

0 : clock enable by 

i M 312M СРО ЕМ 
: Clock gating 

S by PMU 

FSM. 


СОМ 208М СРО AUTO САТЕ EN 208М Clock source for 
СРО Sys automatical 
gating enable. 

0 : clock enable b 
"СОМ 208M СРО ЕМ 
1: Clock gating 
automatically by РМЏ 
FSM. 


СОМ 256М СРО AUTO GATE EN 256M Clock source for 
СРО Sys automatical 
gating enable. 

0 : clock enable b 
"СОМ 256M СРО ЕМ 
1: Clock gating 
automatically by РМЏ 
FSM. 


CGM 460M8 CPOW AUTO GATE E 460.8M Clock source for 
N СРО Sys automatical 
gating enable. 
0 : clock enable by 
сам 460M8 CPOW EN 


1 : Clock gating 
automatically by PMU 
FSM. 


CGM 307M2 CPOW AUTO GATE E 307.2M Clock source for 
N СРО Sys automatical 
gating enable. 


0 : clock enable by 
'CGM 307M2 CPOW EN 


1 : Clock gating 
automatically by PMU 
FSM. 


CGM 51M2. CPOW AUTO GATE EN 51.2M Clock source for 
СРО Sys automatical 
gating enable. 

0 : clock enable by 

'CGM 51M2 CPOW EN' 
1 : Clock gating 
automatically by PMU 
FSM. 
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76M8 CPOW AUTO GATE EN 76.8M Clock source for 
CPO Sys automatical 
gating enable. 
0: clock enable b 
'CGM 76M8 CPOW EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


102M4 CPOW AUTO GATE E 102.4M Clock source for 
СРО Sys automatical 
gating enable. 


0 : clock enable by 
'CGM 102M4 CPOW EN 


1 : Clock gating 
automatically by PMU 
FSM. 


192M CPO AUTO GATE EN 192M Clock source for 
СРО Sys automatical 
gating enable. 


0 : clock enable by 
Сам 192M СРО ЕМ! 
1 : Clock gating 
automatically by PMU 
FSM. 


51M2 CPO AUTO GATE EN 51.2M Clock source for 
СРО Sys automatical 
gating enable. 
0 : clock enable by 
"СОМ 51M2 СРО ЕМ 
1: Clock gating 
automatically by PMU 
FSM. 


76M8 CPO AUTO GATE EN 76.8M Clock source for 
СРО Sys automatical 
gating enable. 
0 : clock enable b 
"СОМ 76M8 СРО ЕМ 
1: Clock gating 
automatically by PMU 
FSM. 


153M6 CPO AUTO GATE EN 153.6M Clock source for 
СРО Sys automatical 
gating enable. 


0 : clock enable b 
сам 153M6 СРО ЕМ! 


1 : Clock gating 
automatically by PMU 
FSM. 


48M CPO AUTO GATE EN 48M Clock source for CPO 
Sys automatical gating 
enable. 


0 : clock enable by 
СОМ 48M СРО ЕМ" 


1 : Clock gating 
automatically by РМЏ 
FSM. 


CGM 64M CPO AUTO GATE EN [ x1 64M Clock source for CPO 
Sys automatical gating 
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enable. 


0 : clock enable by 
"СОМ. 64M СРО ЕМ" 
1 : Clock gating 
automatically by PMU 
FSM. 


96M Clock source for CPO 
Sys automatical gating 
enable. 

0 : clock enable b 

сам 96M СРО ЕМ! 

1: Clock gating 
automatically by PMU 
FSM. 


CGM 128M CPO AUTO GATE EN 128M Clock source for 


СРО Sys automatical 
gating enable. 

0 : clock enable b 
сам 128M СРО ЕМ! 
1: Clock gating 
automatically by PMU 
FSM. 


CGM 26M CPO AUTO GATE EN 26M Clock source for CPO 
Sys automatical gating 
enable. 

0 : clock enable by 
"СОМ. 26M СРО ЕМ! 
1 : Clock gating 
automatically by РМЏ 
FSM. 


CGM CP1 AUTO GATE EN 


0x00000110 СОМ CP1 AUTO GATE ЕМ (0х000007Еғ) | COM-CPI- AUTO GATE- 
0x00001110 CGM CP1 AUTO GATE. EN SET ані а је 


0х00002110 СОМ СР1 AUTO GATE ENCLR v es 


| Bit |31 | зо | 29 | 2в | 27 | 26 | 25 | 2а | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | reserved 


- | 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1029 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC7731C Device Specification 


Pes es en UN 
SX ë EXCHEIEJEQEJEJESESEIES 


Гос [в з | ssc] se [е зе [эе [е [е [е [эе 
яви | o о о Ре Го ibe Pe 


СОМ CP1 AUTO САТЕ ЕМ 


Field Name Type | Set/ | Reset Description 
Clear | Value 


Пеле” — — ЕЕ О [se [wo [mensi | 


CGM 312M CP1 AUTO GATE EN б RW |S/C 0х1 312M Clock source for 
CP1 Sys automatical 
gating enable. 

0 : clock enable by 
.. 

: Clock gating 
Қ by PMU 
FSM. 


CGM 256M CP1 AUTO GATE EN 256M Clock source for 
CP1 Sys automatical 
gating enable. 

0 : clock enable by 
...- 

: Clock gating 
учено by PMU 
FSM. 


сам 192М CP1 AUTO GATE EN 192M Clock source for 
CP1 Sys automatical 


gating enable. 

0 : clock enable by 

о 92M CP1 ЕМ 
: Clock gating 

а ру РМО 

Е5М. 


сам 76М8 СР1 АЏТО САТЕ ЕМ 76.8M Clock source for 
CP1 Sys automatical 


gating enable. 

0 : clock enable by 

2... 
: Clock gating 

еа Бу РМЏ 

FSM. 


CGM 153M6 CP1 AUTO GATE EN 153.6M Clock source for 
CP1 Sys automatical 
gating enable. 

0 : clock enable by 
2. 53M6_CP1_EN' 


: Clock gating 


CGM_51M2_CP1_AUTO_GATE_EN 51.2M Clock source for 
CP1 Sys automatical 
gating enable. 

0: clock enable by 

2. M2 CP1 ЕМ 
: Clock gating 

A by PMU 

FSM. 
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48M Clock source for CP1 
Sys automatical gating 
enable. 


0 : clock enable by 
"СОМ 48M CP1 ЕМ 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 96M CP1 AUTO GATE EN 96M Clock source for CP1 
Sys automatical gating 
enable. 

0 : clock enable by 
сам 96M CP1 ЕМ! 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 64M CP1 AUTO GATE EN 64M Clock source for CP1 
Sys automatical gating 
enable. 


0 : clock enable by 
'CGM 64M CP1 ЕМ 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 128M CP1 AUTO GATE EN 128M Clock source for 
CP1 Sys automatical 
gating enable. 

0 : clock enable by 
"СОМ 128M CP1 ЕМ 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 26M CP1 AUTO GATE EN 26M Clock source for СР1 
Sys automatical gating 
enable. 

0 : clock enable by 
"СОМ 26M СРІ ЕМ 
1: Clock gating 
automatically by PMU 
FSM. 


CGM CP2 AUTO GATE EN 


0x00000114 СОМ CP2 AUTO GATE ЕМ (ОХООООТЕРЕ) | СОМ СР2 AUTO ЗАТЕ. 
0x00001114 ССМ CP2 AUTO САТЕ ЕМ SET caue здано 


0x00002114 CGM CP2 AUTO GATE ENCLR ак 


| Bit [Si] зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| Мате = ПИ. 


reserved 
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reserved 


me | 
екс зе | 
Preset | [о [о 


Description 


153M6 Clock source for 
CP2 Sys automatical 
gating enable. 
0 : clock enable by 
bien 53M6 CP2 EN' 
: Clock gating 
2.2. by PMU 
FSM. 


зон ру РМЏ 
ЕЗМ. 


80M Clock source for CP2 
Sys automatical gating 
enable. 


0 : clock enable by 
2... 

: Clock gating 
обо ру РМЏ 
ЕЗМ. 


0 120M Clock source for 
CP2 Sys automatical 
gating enable. 

0 : clock enable by 
'CGM 120M CP2WF2 E 
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CGM 80M CP2WF2 AUTO GATE E 
N 


20M Clock source for CP2 

Sys automatical gating 

enable. 

0 : clock enable by 

ыы 
: Clock gating 


0х1 
0х1 
0х1 

х1 


CGM 120M CP2WF2 AUTO САТЕ 
EN 


lis 
СОМ 20M CP2WF2 AUTO GATE E 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | SC7731C Device Specification 


N' 

1 : Clock gating 
automatically by PMU 
FSM. 


CGM 160M CP2WF2 AUTO GATE 160M Clock source for 
EN CP2 Sys automatical 
gating enable. 


0 : clock enable b 

'CGM 160M CP2WF2 E 
N' 

1 : Clock gating 
automatically by PMU 
FSM. 


сам 20M CP2WF1 AUTO GATE E 20M Clock source for CP2 
N Sys automatical gating 
enable. 


0 : clock enable by 

'CGM 20M CP2WF1 EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 44M CP2WF1 AUTO GATE E 44M Clock source for CP2 
N Sys automatical gating 
enable. 
0 : clock enable by 
"СОМ 44M CP2WF1 ЕМ 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 80M CP2WF1 AUTO GATE E 80M Clock source for CP2 
N 


Sys automatical gating 
enable. 


0 : clock enable b 

'CGM 80M CP2WF1 EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 256M CP2 AUTO GATE EN 256M Clock source for 
CP2 Sys automatical 
gating enable. 


0 : clock enable by 
'CGM 256M CP2 EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 104M CP2 AUTO GATE EN 104M Clock source for 
CP2 Sys automatical 
gating enable. 

0 : clock enable by 
'CGM 104M CP2 EN' 
1 : Clock gating 
automatically by PMU 
FSM. 


CGM 208M CP2 AUTO GATE EN 208M Clock source for 
CP2 Sys automatical 
gating enable. 

0 : clock enable by 
"СОМ 208M СР2 ЕМ 
1 : Clock gating 
automatically by PMU 
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CGM 312M CP2 AUTO САТЕ EN [ 1] RW |S/C 0х1 312M Clock source for 
CP2 Sys automatical 
gating enable. 

0 : clock enable by 
4... 
: Clock gating 
4. by PMU 
FSM. 
М/ 


СОМ 26M CP2 AUTO GATE EN R 26M Clock source for CP2 
Sys automatical gating 
enable. 

0 : clock enable by 
c re 

: Clock gating 
21 by PMU 
FSM. 


CGM AP EN 


0x00000118 CGM AP EN (0x003FFFFF) CGM AP EN 
0x00001118 CGM AP EN SET CGM AP EN SET 


0x00002118 CGM AP EN CLR CGM AP EN CLR 


cee A ЕЕ ЕЕ ЕЕ EESTI RE ЕШ 


z Е 


СОМ АР ЕМ 


Field Name Typ | Set/ | Rese Description 
е | Clea t 
r Value 
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] 


CGM 307M2 AP EN [21] 307.2M Clock Source Enable for AP Sys, 


only effective when 

СОМ 307М2 AP AUTO GATE ЕМ" 
CGM 208M AP EN [20] 
CGM 12M AP EN [19] 


asserted. 

0 : Disabel 307.2M clock source for AP 
Sys. 

1: Enabel 307.2M clock source for AP 
Sys. 


208M Clock Source Enable for AP Sys, 
only effective when 

'CGM 208M AP AUTO GATE EN' 
asserted. 


0 : Disabel 208M clock source for AP 
Sys. 

1 : Enabel 208M clock source for AP sys. 
12M Clock Source Enable for AP Sys, 
only effective when 


'CGM 12M AP AUTO GATE EN' 
asserted. 


0 : Disabel 12M clock source for AP sys. 
1 : Enabel 12M clock source for AP sys. 


48M Clock Source Enable for AP Sys, 
only effective when 

Сам 48M AP AUTO САТЕ ЕМ" 
asserted. 

0 : Disabel 48M clock source for AP sys. 


1 : Enabel 48M clock source for AP sys. 


51.2M Clock Source Enable for AP Sys, 
only effective when 

'CGM 51M2 AP AUTO GATE EN' 
asserted. 


0 : Disabel 51.2M clock source for AP 
Sys. 
1 : Enabel 51.2M clock source for AP 
Sys. 


64M Clock Source Enable for AP Sys, 
only effective when 

'CGM 64M AP AUTO GATE EN' 
asserted. 


0 : Disabel 64M clock source for AP sys. 
1 : Enabel 64M clock source for AP sys. 


CGM 48M AP EN 


СОМ 51М2 АР EN [16] 
СОМ 64М АР ЕМ [15] 


СОМ 76М8 АР ЕМ [14] 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1035 of 1867 


76.8M Clock Source Enable for AP Sys, 
only effective when 

сам 76M8 AP AUTO GATE ЕМ" 
asserted. 

0 : Disabel 76.8M clock source for AP 
Sys. 

1 : Enabel 76.8M clock source for AP 
Sys. 


EE 

CGM 24M AP EN [18] RW |S/C 0х1 24M Clock Source Enable for АР Sys, 
only effective when 
'CGM 24M AP AUTO САТЕ ЕМ" 
asserted. 
0 : Disabel 24M clock source for AP sys. 
1 : Enabel 24M clock source for AP sys. 
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CGM. 96M AP EN 
CGM 128M AP EN 


| 
| 


CGM MPLL AP. ЕМ 


20 


96M Clock Source Enable for АР Sys, 
only effective when 

сам 96M AP AUTO GATE ЕМ" 
asserted. 

0 : Disabel 96M clock source for AP sys. 


1 : Enabel 96M clock source for AP sys. 


128M Clock Source Enable for AP Sys, 
only effective when 

'CGM 128M AP AUTO GATE EN' 
asserted. 

0 : Disabel 128M clock source for AP 
Sys. 

1 : Enabel 128M clock source for AP sys. 


153.6M Clock Source Enable for AP Sys, 
only effective when 

"СОМ 153M6 AP AUTO GATE ЕМ" 
asserted. 

0 : Disabel 153.6M clock source for AP 
Sys. 

1 : Enabel 153.6M clock source for AP 
Sys. 

192M Clock Source Enable for AP Sys, 
only effective when 

'CGM 192M AP AUTO GATE EN' 
asserted. 


0 : Disabel 192M clock source for AP 
Sys. 
1 : Enabel 192M clock source for AP sys. 


256M Clock Source Enable for AP Sys, 
only effective when 

'CGM.-256M AP AUTO GATE ЕМ" 
asserted. 

0.: Disabel 256M clock source for AP 
Sys. 

1 : Enabel 256M clock source for AP sys. 


384M Clock Source Enable for AP Sys, 
only effective when 

'CGM 384M AP AUTO GATE EN' 
asserted. 

0 : Disabel 384M clock source for AP 
Sys. 

1 : Enabel 384M clock source for AP sys. 


312M Clock Source Enable for AP Sys, 
only effective when 

'CGM 312M AP AUTO GATE EN' 
asserted. 

0 : Disabel 312M clock source for AP 
Sys. 

1 : Enabel 312M clock source for AP sys. 


MPLL Clock Source Enable for AP Sys, 
only effective when 

'CGM MPLL AP AUTO GATE EN' 
asserted. 

0 : Disabel MPLL clock source for AP 
Sys. 

1 : Enabel MPLL clock source for AP 
Sys. 


S/C 0x1 WPLL Clock Source Enable for AP Sys, 


20 


2 
= 


2 
= 


| 


гч 


2) 2) 2) 
б № => 44 1 = 


ССМ WPLL АР ЕМ [5] 
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only effective when 

'CGM WPLL AP AUTO GATE EN' 
asserted. 

0 : Disabel WPLL clock source for AP 
Sys. 

1 : Enabel WPLL clock source for AP 
Sys. 


CGM WIFIPLL1 AP E WIFIPLL1 Clock Source Enable for AP 
N Sys, only effective when 
СОМ WIFIPLL1 AP AUTO GATE ЕМ 
' asserted. 


0 : Disabel WIFIPLL1 clock source for 
AP sys. 


1 : Enabel WIFIPLL1 clock source for AP 
Sys. 


CGM TDPLL AP EN TDPLL Clock Source Enable for AP Sys, 
only effective when 
'CGM TDPLL AP AUTO GATE EN' 
asserted. 
0 : Disabel TDPLL clock source for AP 
Sys. 
1 : Enabel TDPLL clock source for AP 
Sys. 

CGM CPLL AP EN CPLL Clock Source Enable for AP Sys, 
only effective when 
'CGM CPLL AP AUTO GATE EN' 
asserted. 
0 : Disabel CPLL clock source for AP 
Sys. 
1 : Enabel CPLL clock source for AP sys. 


CGM DPLL AP EN DPLL Clock Source Enable for AP Sys, 
only effective when 
'CGM DPLL AP AUTO GATE EN' 
asserted. 


0 : Disabel DPLL clock source for AP 

Sys. 

1 : Enabel DPLL clock source for AP sys. 
CGM 26M AP EN 26M Clock Source Enable for AP Sys, 

only effective when 


'CGM 26M AP AUTO GATE EN' 
asserted. 


0 : Disabel 26M clock source for AP sys. 
1 : Enabel 26M clock source for AP sys. 


CGM GPU MM EN 


0x0000011C СОМ СРО MM EN (ОХОЕЕЕОО7Е) CGM GPU MM EN 
0x0000111C CGM GPU MM EN SET CGM GPU MM EN SET 


0x0000211C CGM GPU MM EN CLR CGM GPU MM EN CLR 


| " | за зо | 20 | 28 | 27 | 26 |25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
са са са са са са са са са са са са 


М М 
48 64 

reserved M M 
MM | MM 
E E 
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к Е 


ЕСІ САС 


СОМ СРО ММ ЕМ 


Field Name Typ | Set/ | Rese Description 
е | Clea t 
r Value 
[81:28 S/C (оо | Reserved 
] 


сам 312М ММ ЕМ [27] RW S/C 0х1 312М Clock Source Enable for MM, only 
effective when 
'CGM 312M MM AUTO GATE EN' 
asserted. 
у : Disabel 312М clock source for ММ. 
: Enabel 312M clock source for MM. 
CGM 12M MM EN [26] RW S/C 12M Clock Source Enable for MM, only 


effective when 
СОМ 12M MM AUTO САТЕ ЕМ 
asserted. 


И : Disabel 12M clock source for ММ. 
: Enabel 12M clock source for MM. 


48M Clock Source Enable for MM, only 
effective when 

'CGM 48M MM AUTO GATE EN' 
asserted. 

0 : Disabel 48M clock source for MM. 


: Enabel 48M clock source for MM. 


64M Clock Source Enable for MM, only 
effective when 

'CGM 64M MM AUTO GATE EN' 
asserted. 

0 : Disabel 64M clock source for MM. 


: Enabel 64M clock source for MM. 


CGM 48M MM EN [24] RW 
CGM 64M MM EN [23] RW 
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CGM 24M MM EN [25] RW S/C 24M Clock Source Enable for MM, only 

effective when 
'CGM 24M MM AUTO GATE EN' 
asserted. 
| : Disabel 24M clock source for ММ. 
: Enabel 24M clock source for MM. 

++ 

||| 
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CGM. 76M8 MM EN [22] 76.8M Clock Source Enable for MM, only 

effective when 

сам 76M8 MM AUTO САТЕ ЕМ 

asserted. 

0 : Disabel 76.8M clock source for MM. 

1 : Enabel 76.8M clock source for MM. 
CGM 96M MM EN [21] 96M Clock Source Enable for MM, only 

effective when 

сам 96M MM AUTO САТЕ ЕМ! 

asserted. 

0 : Disabel 96M clock source for MM. 

1 : Enabel 96M clock source for MM. 
CGM 128M MM EN [20] 128M Clock Source Enable for MM, only 

effective when 

'CGM 128M MM AUTO GATE EN' 

asserted. 

0 : Disabel 128M clock source for MM. 

1 : Enabel 128M clock source for MM. 
CGM 153M6 MM EN [19] 153.6M Clock Source Enable for MM, 

only effective when 

'CGM 153M6 MM AUTO GATE EN' 

asserted. 

0 : Disabel 153.6M clock source for MM. 

1 : Enabel 153.6M clock source for MM. 
CGM 192M MM EN [18] 192M Clock Source Enable for MM, only 

effective when 

"СОМ 192М ММ AUTO GATE ЕМ! 

asserted. 

0 : Disabel 192M clock source for MM. 

1 : Enabel 192M clock source for MM. 


CGM 256M MM EN [17] 256M Clock Source Enable for MM, only 
effective when 
сам 256M MM AUTO САТЕ ЕМ 
asserted. 
0 : Disabel 256M clock source for MM. 
1 : Enabel 256M clock source for MM. 


CGM 26M MM EN [16] 12M Clock Source Enable for MM, only 
effective when 
'CGM 12M MM AUTO GATE EN' 
asserted. 
0 : Disabel 12M clock source for MM. 


1 : Enabel 12M clock source for MM. 


[wee — јето [SC [OO [Feseres | 


[15: 

CGM 153 6M GPU E RW S/C 0х1 153.6M Clock Source Enable for GPU, 

N only effective when 
сам 153 6M GPU AUTO САТЕ EN 
' asserted. 
0 : Disabel 153.6M clock source for 
GPU. 
1 : Enabel 153.6M clock source for GPU. 

CGM 384M GPU EN [5] RW | 5/С 0х1 384M Clock Source Enable Тог GPU, 
only effective when 
'CGM 384M GPU AUTO GATE EN' 
asserted. 
0 : Disabel 384M clock source for GPU. 
1 : Enabel 384M clock source for GPU. 
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CGM. 460 8M GPU E 460.8M Clock Source Enable for GPU, 
N only effective when 
СОМ 460 8M СРО AUTO GATE ЕМ 
' asserted. 


0: Disabel 460.8M clock source for 
GPU. 


1 : Enabel 460.8M clock source for GPU. 


CGM 256M GPU EN 256M Clock Source Enable for GPU, 
only effective when 
'CGM 256M GPU AUTO GATE EN' 
asserted. 
0 : Disabel 256M clock source for GPU. 
1 : Enabel 256M clock source for GPU. 


CGM 208M GPU EN [ 2] 208M Clock Source Enable for GPU, 
only effective when 
'CGM 208M GPU AUTO GATE EN' 
asserted. 
0 : Disabel 208M clock source for GPU. 
1 : Enabel 208M clock source for GPU. 
CGM 312M GPU EN [ 1] 312M Clock Source Enable for GPU, 
only effective when 
'CGM 312M GPU AUTO GATE EN' 
asserted. 
0 : Disabel 312M clock source for GPU. 
1 : Enabel 312M clock source for GPU. 


CGM 512M GPU EN 512M Clock Source Enable for GPU, 
only effective when 
сам 512М СРО AUTO САТЕ ЕМ" 
asserted. 
0 : Disabel 512M clock source for GPU. 


1 : Enabel 512M clock source for GPU. 


СОМ СРО ЕМ 


ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗ 


- Е 


са | с 


нок ДО С 
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1 м 
E B 


СОМ СРО ЕМ 


Неја Мате Зеу Уе Description 
e Clea 
r SS — 
] 


СОМ 312M СРО EN [16] RW |S/C 0х1 312M c NN Source Enable for CPO, only 
effective when 
СОМ 312M СРО AUTO САТЕ ЕМ 
asserted. 
| Disabel 312M clock source for СРО. 
: Enabel 312M clock source for CPO. 
СОМ 208M СРО EN (15) RW | 5С 208M Clock Source Enable for CPO, only 
effective when 
ССМ 256М СРО EN |114] S/C 


256M Clock Source Enable for CPO, only 
effective when 

'CGM 256M СРО AUTO САТЕ ЕМ" 
asserted. 


" Disabel 256M clock source for CPO. 
: Enabel 256M clock source for CPO. 


460.8M Clock Source Enable for CPOW, 
only effective when 

'CGM 460M8 CPOW AUTO GATE E 
N' asserted. 

0: е 460.8М clock source for 
CPOW 

1: Enebe 460.8M clock source for 
CPOW. 


ССМ 208M СРО AUTO САТЕ ЕМ" 
сом 460M8 CPOW E | [13] 


asserted. 

| Disabel 208М clock source for СРО. 
СОМ 307M2 CPOW E | [12] 
N 
СОМ 51М2-СРОМ/ ЕМ | [11] RW 


: Enabel 208M clock source for СРО. 
307.2M Clock Source Enable for CPOW, 
V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1041 of 1867 


only effective when 
'CGM 307M2 CPOW AUTO GATE E 
N' asserted. 


0 : Disabel 307.2M clock source for 
CPOW. 


1 : Enabel 307.2M clock source for 
CPOW. 


51.2M Clock Source Enable for CPOW, 
only effective when 

сам 51M2 CPOW AUTO GATE ЕМ! 
asserted. 


0 : Disabel 51.2M clock source for 
CPOW 


1 : Enabel 51.2M clock source for 
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CGM 76M8 CPOW EN | [10] RW |S/C 0x1 76.8M Clock Source Enable for CPOW, 
only effective when 
'CGM 76M8 CPOW AUTO GATE EN' 
asserted. 
0 : Disabel 76.8M clock source for 
CPOW. 
1 : Enabel 76.8M clock source for 
CPOW. 

RW S/C 0х1 


СОМ 102M4 CPOW E 102.4M Clock Source Enable for CPOW, 
N only effective when 

сам 102М4 CPOW AUTO GATE E 
N' asserted. 


0 : Disabel 102.4M clock source for 
CPOW. 


1 : Enabel 102.4M clock source for 
CPOW. 


сам 192M СРО ЕМ RW 192M Clock Source Enable for CPO, only 

effective when 

'CGM 192M CPO AUTO GATE EN' 

asserted. 

0 : Disabel 192M clock source for CPO. 

1 : Enabel 192M clock source for CPO. 
СОМ 51M2 СРО EN [ 7] RW 51.2M Clock Source Enable for CPO, 
only effective when 
'CGM 51M2 CPO AUTO GATE EN' 
asserted. 
0 : Disabel 51.2M clock source for CPO. 
1 : Enabel 51.2M clock source for CPO. 


СОМ 76M8 СРО EN RW 76.8M Clock Source Enable for СРО, 
only effective when 
'CGM 76M8 CPO AUTO GATE EN' 
asserted. 
0 : Disabel 76.8M clock source for CPO. 
1 : Enabel 76.8M clock source for CPO. 


СОМ 153M6 СРО EN [5] RW 153.6M Clock Source Enable for СРО, 
only effective when 
'CGM 153M6 CPO AUTO GATE EN' 


asserted. 
0 : Disabel 153.6M clock source for CPO. 
1 : Enabel 153.6M clock source for CPO. 


CGM 48M CPO EN RW 48M Clock Source Enable for CPO, only 
effective when 
СОМ 48M СРО AUTO GATE ЕМ 
asserted. 
0 : Disabel 48M clock source for CPO. 
1 : Enabel 48M clock source for CPO. 
CGM 64M CPO EN RW 64M Clock Source Enable for СРО, only 
effective when 
СОМ 64M СРО AUTO GATE ЕМ 
asserted. 
0 : Disabel 64M clock source for CPO. 
1 : Enabel 64M clock source for CPO. 


CGM 96M CPO EN RW 96M Clock Source Enable for CPO, only 
effective when 
СОМ 96M СРО AUTO GATE ЕМ 
asserted. 
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0 : Disabel 96M clock source for CPO. 
1 : Enabel 96M clock source for CPO. 


СОМ 128M СРО EN [ 1] RW |S/C 0x1 128M Clock Source Enable for СРО, only 
effective when 
СОМ 128M СРО AUTO САТЕ ЕМ 
asserted. 
0 : Disabel 128M clock source for CPO. 
1 : Enabel 128M clock source for CPO. 


CGM 26M CPO EN RW |5/С 0х1 26M Clock Source Enable for СРО, only 
effective when 
СОМ 26M СРО AUTO GATE ЕМ 
asserted. 
0 : Disabel 26M clock source for CPO. 
1 : Enabel 26M clock source for CPO. 


CGM CP1 EN 


0x00000124 СОМ. CP1 EN (0x000007FF) CGM CP1 EN 
0x00001124 CGM CP1 EN SET CGM CP1 EN SET 


0x00002124 CGM CP1 EN CLR CGM CP1 EN CLR 


| " |31 | зо | 2928 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 18) 17 16 | 
са а 


reserved 
Type 
Set/Clr 


СС" aERERERERERERERERERERECCREREREN 
e E РУЦИ а а Ru 


ж Е 


ЕЛ |  EICCIEIEICIEIEIEIEIES 
мек | ве | ве [ве | ве | ве | ве | ее | ве [зе | ве | ве [зе 


СОМ CP1 ЕМ 


Field Мате Туре бе/ | Reset Description 
Clear | Value 


Deer — СЕ [se |ою [Reseed — — — — — 


СОМ 312M. CP1 EN | [10] RW S/C 0х1 312M Clock Source Enable for CP1, 
only effective when 
'CGM 312M CP1 AUTO GATE EN' 
asserted. 
0 : Disabel 312M clock source for CP1. 
1 : Enabel 312M clock source for CP1. 
CGM 256M CP1 EN RW S/C 0х1 256М Сіоск Зошгсе ЕпаЫе Тог СР1, 
only effective when 
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CGM 192M CP1 EN 
CGM 51M2 CP1 EN 
CGM 76М8 CP1 ЕМ 


CGM 153M6 CP1 EN 


CGM 48M CP1 EN 
CGM 96M CP1 EN 
CGM 64M CP1 EN 


CGM 128M CP1. EN 


CGM 26M CP1 EN 


| 
RW S/C 0х1 


SC7731C Device Specification 


'CGM 256M CP1 AUTO GATE EN' 

asserted. 

0 : Disabel 256M clock source for CP1. 
1 : Enabel 256M clock source for CP1. 


192M Clock Source Enable for CP1, 
only effective when 

сам 192M CP1 AUTO САТЕ ЕМ" 
asserted. 

0 : Disabel 192M clock source for CP1. 


1 : Enabel 192M clock source for CP1. 


51.2M Clock Source Enable for CP1, 
only effective when 

'CGM 51M2 CP1 AUTO GATE EN' 
asserted. 

0 : Disabel 51.2M clock source for CP1. 


1 : Enabel 51.2M clock source for CP1. 


76.8M Clock Source Enable for CP1, 
only effective when 

'CGM 76M8 CP1 AUTO GATE EN' 
asserted. 

0 : Disabel 76.8M clock source for CP1. 


1 : Enabel 76.8M clock source for CP1. 


153.6M Clock Source Enable for CP1, 
only effective when 

'CGM 153M6 CP1 AUTO GATE EN' 
asserted. 


0 : Disabel 153.6M clock source for 


1 : Enabel 153.6M clock source for 
CP1. 


48M Clock Source Enable for CP1, 
only effective when 

'CGM 48M CP1 AUTO GATE EN' 
asserted. 

0 : Disabel 48M clock source for CP1. 


1 : Enabel 48M clock source for CP1. 


96M Clock Source Enable for CP1, 
only effective when 

'CGM 96M CP1 AUTO GATE EN' 
asserted. 

0 : Disabel 96M clock source for CP1. 


1 : Enabel 96M clock source for CP1. 


64M Clock Source Enable for CP1, 
only effective when 

сам 64M CP1 AUTO GATE ЕМ 
asserted. 

0 : Disabel 64M clock source for CP1. 


1 : Enabel 64M clock source for CP1. 


128M Clock Source Enable for CP1, 
only effective when 

'CGM 128M CP1 AUTO GATE EN' 
asserted. 

0 : Disabel 128M clock source for CP1. 


1 : Enabel 128M clock source for CP1. 


26M Clock Source Enable for CP1, 
only effective when 
'CGM 26M CP1 AUTO GATE EN' 
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asserted. 
0 : Disabel 26M clock source for CP1. 


1 : Enabel 26M clock source for CP1. 


CGM CP2 EN 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј но 


reserved 
[Reset | о | о | о |о | о |о | о |о | о | о | о оо | о| о | о] 
| Bi |1) та | 13 | 12 ри 


- E 


CGM CP2 EN 


Field Name Typ | Зеу | Rese Description 


е | сеа t 
r Valu 


e 
[81:13 S/C |0х0 | Reserved 
] 


CGM 153M6 CP2 EN [12] RW |S/C | 0х1 153M6 Clock Source Enable for CP2, 
only effective when 
'CGM 153M6 CP2 AUTO GATE EN' 
asserted. 
0 : Disabel 153M6 clock source for CP2. 
1 : Enabel 153M6 clock source for CP2. 


CGM 20M CP2WF2 EN | [11] RW | S/C 0х1 20M Clock Source Enable for СР2, only 
effective when 
'CGM 20M CP2WF2 AUTO GATE E 
N' asserted. 
0 : Disabel 20M clock source for CP2. 
1 : Enabel 20M clock source for CP2. 
CGM 80M CP2WF2 EN | [10] RW | S/C 0х1 80M Clock Source Enable for CP2, only 
effective when 
'CGM 80M CP2WF2 AUTO GATE E 
N' asserted. 
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| : Disabel 80M clock source for CP2. 

: Enabel 80M clock source for CP2. 
120M Clock Source Enable for CP2, only 
effective when 
'CGM 120M CP2WF2 AUTO GATE E 
N' asserted. 
| : Disabel 120M clock source for СР2. 


: Enabel 120M clock source for CP2. 


160M Clock Source Enable for CP2, only 
effective when 

'CGM 160M CP2WF2 AUTO GATE E 
N' asserted. 

| : Disabel 160M clock source for CP2. 


: Enabel 160M clock source for CP2. 


20M Clock Source Enable for CP2, only 
effective when 

сам 20M CP2WF1 AUTO САТЕ E 
N' asserted. 

| : Disabel 20M clock source for CP2. 


: Enabel 20M clock source for CP2. 


44M Clock Source Enable for CP2, only 
effective when 

сам 44M CP2WF1 AUTO САТЕ E 
N' asserted. 

| : Disabel 44M clock source for CP2. 


: Enabel 44M clock source for CP2. 


Ени 120M CP2WF2 E 


NM 160M CP2WF2 E 


CGM 20M CP2WF1 EN 


CGM 44M CP2WF1 EN 


256M Clock Source Enable for CP2, only 
effective when 

'CGM 256M CP2 AUTO GATE EN' 
asserted. 

: : Disabel 256M clock source for CP2. 


: Enabel 256M clock source for CP2. 


104M Clock Source Enable for CP2, only 
effective when 

'CGM 104M CP2 AUTO GATE EN' 
asserted. 

: : Disabel 104M clock source for CP2. 


: Enabel 104M clock source for CP2. 


208M Clock Source Enable for CP2, only 
effective when 

'CGM 208M CP2 AUTO GATE EN' 
asserted. 

: : Disabel 208M clock source for CP2. 


: Enabel 208M clock source for CP2. 


312M Clock Source Enable for CP2, only 
effective when 

'CGM 312M CP2 AUTO GATE EN' 
asserted. 

: : Disabel 312M clock source for CP2. 


: Enabel 312M clock source for CP2. 
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CGM_80M_CP2WF1_EN 80M Clock Source Enable for CP2, only 
effective when 
‘CGM_80M_CP2WF1_AUTO_GATE_E 
N' asserted. 
° : Disabel 80M clock source for СР2. 
: Enabel 80M clock source for CP2. 
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CGM. 26M CP2 EN RW | S/C 0х1 26M Clock Source Enable for CP2, only 
effective when 
'CGM 26M CP2 AUTO GATE EN' 
asserted. 
0 : Disabel 26M clock source for CP2. 
1 : Enabel 26M clock source for CP2. 


DDR OP MODE CFG 


BNEIEIEIJEJEZEJEIEIEIEIEREIEJEJEZES 


4- | | ЕОС 


| Type E | ги | пи [rw [rw Pw 
ЕСІ | о | ој о | о | о | о|о|о оо [о о || of o | 
ICI ECHTE С ПЕВ ПС ВЕ CTI 


VR DDR OPERATE | ТЕС DDR OPERATE 
pedis MODE MODE ІШЕ 


|... > ПАА. 
СА poda ЖЕ. 


DDR OP MODE СЕС 


Field Name Type | Reset Description 
Value 


кые — ГЕ С [oo [Resei — — — — —] 


DDR PHY RET EN [28] RW 0х0 Enable PWR ST FSM to assert 
ра save'/pd restore n' signal. 
0 : Disable; 
1 : Enable; 

DDR PUBL RET EN [27] RW 0х0 Enable PWR ST FSM to assert 
ра save'/pd restore n' signal. 
0 : Disable; 
1 : Enable; 


DDR PHY ISO RST. EN [26] RW 0х0 Reset DDR РНҮ RET ЕМ" with 
isolation signal of Power Domain 
РО PUB SYS'. 

DDR UMCTL RET EN [25] RW 0х0 Enable PWR ST FSM to assert 
ра save'/pd restore n' signal. 
0 : Disable; 
1 : Enable; 

DDR PHY AUTO RET EN [24] RW 0x0 DDR PHY Retenton enable. 
0 : Disable DDR PHY Retention. 
1 : Enable DDR PHY Retention. 
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DDR.OPERATE MODE СМТ ІМТ | [23:16] | RW. | оха | Count Number wait for 

'ddr operate mode' stable. 
пат јао [oo намоа 
DDR OPERATE MODE [10:8] | ВО |0х0 | дағ operate mode' status. 


| reseved = | | reseved = | 17:3] [ВО охо | Reseved ________ | | Reserved | | 


DDR OPERATE MODE IDLE [2:0] | ВМ | 0x3 Configure value for 
'ddr operate mode' to indicate idle. 


DDR PHY RET CFG 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


reserved 


DDR PHY RET CFG 


Field Name Type | Reset Description 
Value 


змо вано [оо је 
freseved ја [Ro |09 |Resened | | 
| reseved С | [15:1] [ВО coy Reserved 


DDR PHY "(— RET EN RW 0х1 DDR PHY 'RET' and 'ВЕТ_Г control bit. Only 
effective when DDR PHY AUTO RET EN' 
asserted. 


26M SEL CFG 


ICHEREIEIEIEZEIEIEIEIEIEREIEREIEZE] 
реј omm] 


reserved 
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AO CP 
22 
reserved - 


26M SEL СЕС 


Field Name Type | Reset Description 
Value 


eee foo ИИ 
CLK26MHZ ВЕЕ 1 SEL CLK26MHZ REF 1 SEL 


AON MEM PD EN CP2 0х1 0: AON memory PD controlled до not care CP2 
status 
1: AON memory PD controlled with CP2 deep 


sleep 


AON MEM PD EN СРО 


AON MEM PD EN AP 
LPLL REF SEL 


20 


0: AON memory РО controlled do not саге СРО 
status 


1: AON memory PD controlled with CPO deep 
sleep 


= 


0: AON memory PD controlled do not care AP 
status 

1: AON memory PD controlled with AP deep 
sleep 


2 
= 


20 D 20 D 20 D 


26M reference clock selection 
0: RFO 
1: RF1 


PUB 26M Source select: 
0 : RFO; 
1: RF1 


АОМ 26M Source select: 
0 : ВЕО; 
1: RF1 


CP2 26M Source select: 
0 : ВЕО; 
1 : RF1 


CP1 26M Source select: 
0 : ВЕО; 
1: RF1 
СРО 26M Source select: 
0 : ВЕО; 
1 : RF1 
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AP. 26M SEL RW 0x0 AP 26M Source select: 
0 : ВЕО; 
1: ВЕН 


МЕМ PD CFGO 
0x00000138 MEM PD СЕСО (0x02A9556A) MEM PD CFGO 


| B |з1 | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22/21 | 20 | 19 | 18 | 17 | 16 | 


СРО М M СРО У/ М СРО У/ М СРО У/ М СРО У/ М 
reserved EM PD C EM PD C EM PD C EM PD C EM PD C 
FG HARQ | FG ОАВТІ | FG UARTO FG IRAM FG PERIF 


AON MEM | AON MEM | AON MEM | AON MEM | AON MEM | AON MEM | AON MEM | AON MEM 
PD CFG PD CFG PD CFG PD CFG PD CFG PD CFG PD CFG PD CFG 
IRAM IMC3 IMC2 IMC1 IMCO VBC AUD FM 


MEM PD CFGO 


Field Name Type | Reset Description 
Value 


reserved | [31:26] | ВО (охо | Reserved 


СРО W МЕМ PD СЕС НАВО | [25:24] | RW. | 0х2 Memory PD mode configure 
2180: memory пої іп ЗІР or SD mode іп 
deep sleep 
211: memory іп ЗІР mode in deep 
sleep 
282: memory іп Shut Down mode in 
deep sleep 
2'h3: reserved 


СРО W MEM PD CFG ЏАВТ | [23:22] | RW Memory PD mode configure 
2'h0: memory пої іп ЗІР ог SD mode іп 
deep sleep 
211: memory іп ЗІР mode in deep 
sleep 
212: memory in Shut Down mode in 
deep sleep 
2'h3: reserved 

CPO W MEM PD CFG UARTO | [21:20] | RW Memory PD mode configure 
2'h0: memory пої іп ЗІР or SD mode іп 
deep sleep 
211: memory іп ЗІР mode in deep 
sleep 
22: memory іп Shut Down mode in 
deep sleep 
2'h3: reserved 


СРО W MEM РО СЕС IRAM | [19:18] Memory PD mode configure 
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GY SPREADTRUM 5С7731С Device Specification 
210: memory пої іп ЗІР or SD mode іп 
deep sleep 
2'h1: memory іп SEP mode in deep 
sleep 
2'h2: memory іп Shut Down mode in 
deep sleep 
2'h3: reserved 

CPO W MEM PD CFG PERIF |[17:16] | RW Memory PD mode configure 
210: memory пої іп ЗІР or SD mode іп 
deep sleep 
211: memory іп ЗІР mode in deep 
sleep 
2812: memory in Shut Down mode in 
deep sleep 
2'h3: reserved 

AON MEM PD CFG IRAM [15:14] || RW Memory PD mode configure 
2'h0: memory not in SLP or SD mode in 
deep sleep 
211: memory іп ЗІР mode in deep 
sleep 
282: memory in Shut Down mode in 
deep sleep 
2'h3: reserved 

AON МЕМ PD СЕС ІМСЗ [13:12] | АМ Метогу РО тоде сопіїдиге 
2180: memory пої іп ЗІР ог SD mode іп 
deep sleep 
211: memory in ЗІР mode in deep 
sleep 
212: memory in Shut Down mode in 
deep sleep 
2'h3: reserved 


AON MEM PD CFG IMC2 [11:10] | RW Memory PD mode configure 
2'h0: memory пої іп ЗІР or SD mode іп 
deep sleep 
211: memory іп ЗІР mode in deep 
sleep 
282: memory in Shut Down mode іп 
deep sleep 
2'h3: reserved 

AON MEM РО СЕС ІМСІ RW Memory PD mode configure 
20: memory not іп ЗІР or SD mode іп 
deep sleep 
211: memory іп ЗІР mode in deep 
sleep 
282: memory in Shut Down mode іп 
deep sleep 
2'h3: reserved 

AON МЕМ РО СЕС IMCO [7:6] | АМ Memory PD mode configure 
2'h0: memory пої іп ЗІР or SD mode іп 
deep sleep 
211: memory іп ЗІР mode in deep 
sleep 
282: memory in Shut Down mode іп 
deep sleep 
2'h3: reserved 


AON MEM PD CFG VBC [5:4] Memory PD mode configure 
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210: memory not іп ЗІР ог SD mode іп 
deep sleep 


211: memory іп SEP mode in deep 
sleep 


2182: memory іп Shut Down mode in 
deep sleep 


2'h3: reserved 


Memory PD mode configure 

2'h0: memory пої іп ЗІР or SD mode іп 
deep sleep 

211: memory іп ЗІР mode in deep 
sleep 


2812: memory in Shut Down mode in 
deep sleep 


2'h3: reserved 


AON MEM PD CFG FM : 0x2 Memory PD mode configure 


210: memory пої іп ЗІР ог SD mode іп 
deep sleep 


211: memory іп ЗІР mode in deep 
sleep 


282: memory in Shut Down mode in 
deep sleep 


2'h3: reserved 


MEM PD CFG1 
0x0000013C MEM PD СЕС1 (0x0256AAAA) MEM PD CFG1 


_ ви [и [9o [3 [25 [27 |» | [а [9 [2 [7 [| [зв [| [в 
CPO DSP СРО DSP СРО DSP СРО DSP СРО ARM 
reserved MEM PD MEM PD MEM PD MEM PD MEM PD 
CFG DMA EC CFG RFT CFG STC сеа 153 


СРО ARM. | СРО АВМ | СРО АВМ оя е СРО ARM. Аа СРО ARM. 
MEM PD MEM PD MEM PD СЕС uan | cro uag | МЕМЕВ | сев гм | MEMPD- 
сға 152 | СЕС 161 CFG 1150 = = CFG_EPT ру СЕС ОМА 


[mw] go] а АС | ти В ни | 
ПОЛ ЕН EX ки ЕЕ ки ER ка ки 


Неја Мате Type | Reset Description 
Value 


eme] — — — — [meno [oo [ея — — | 


СРО DSP MEM PD СЕС ОМА Memory PD mode configure 
210: memory пої in SLP ог SD mode 
in deep sleep 
211: memory іп ЗІР mode in deep 
sleep 
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212: memory in Shut Down mode in 
deep sleep 


2'h3: reserved 


2) 
и 


x< 
— 


DSP MEM PD CFG SHM Memory РО mode configure 


210: memory not in SLP or SD mode 
in deep sleep 


211: memory іп ЗІР mode in deep 
sleep 


282: memory іп Shut Down mode іп 
deep sleep 


2'h3: reserved 


20 


DSP MEM PD CFG RFT [21:20] Memory PD mode configure 


210: memory пої in SLP or SD mode 
in deep sleep 


211: memory іп SLP mode in deep 
sleep 


282: memory іп Shut Down mode in 
deep sleep 


2'h3: reserved 
DSP MEM PD CFG STC [19:18] 


2 
Е 


Memory PD mode configure 


210: memory not in SLP or SD mode 
in deep sleep 


211: memory іп SLP mode in deep 
sleep 


282: memory іп Shut Down mode іп 
deep sleep 


2'h3: reserved 


ARM MEM PD СЕС 1І53 [17:16] Memory PD mode configure 


210: memory пої in SLP ог SD mode 
іп deep sleep 


211: memory іп ЗІР mode in deep 
sleep 


282: memory in Shut Down mode іп 
deep sleep 


2'h3: reserved 


ARM MEM РО СЕС 1152 [15:14] 


2 
Е 


Memory PD mode configure 


2'h0: memory not іп SLP or SD mode 
in deep sleep 


211: memory іп ЗІР mode in deep 
sleep 


282: memory in Shut Down mode іп 
deep sleep 


2'h3: reserved 


ARM MEM PD CFG 151 [13:12] 


20 


Memory РО mode configure 


210: memory пої in SLP or SD mode 
in deep sleep 


211: memory іп ЗІР mode in deep 
sleep 


282: memory іп Shut Down mode іп 
deep sleep 


2'h3: reserved 


ARM MEM PD СЕС 150 [11:10] 


20 


Memory РО mode configure 

210: memory not in SLP or SD mode 
in deep sleep 

211: memory іп SLP mode in deep 
sleep 


Еј 
| 
| 
ви 
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(С 5РВЕАОТВИМ' 


СРО ARM МЕМ РО СЕС ОАВТІ 


СРО АВМ МЕМ РО СЕС ОАВТО 


СРО АВМ МЕМ РО СЕС ЕРТ 


СРО ARM МЕМ РО СЕС LZMA 


СРО АВМ МЕМ РО СЕС ОМА 


PD DDR РОВІ СЕС 


SC7731C Device Specification 


212: memory in Shut Down mode in 
deep sleep 


2'h3: reserved 


Memory PD.mode configure 


210: memory пої in SLP ог SD mode 
in deep sleep 


211: memory іп ЗІР mode in deep 
sleep 


282: memory іп Shut Down mode іп 
deep sleep 


2'h3: reserved 


Memory PD mode configure 


210: memory пої in SLP or SD mode 
in deep sleep 


211: memory іп SLP mode in deep 
sleep 


282: memory іп Shut Down mode in 
deep sleep 


2'h3: reserved 


Memory PD mode configure 
210: memory пої in SLP or SD mode 


in deep sleep 


211: memory іп SLP mode in deep 
sleep 


282: memory іп Shut Down mode іп 
deep sleep 


2'h3: reserved 


Memory PD mode configure 


210: memory пої in SLP or SD mode 
іп deep sleep 


211: memory іп ЗІР mode in deep 
sleep 


282: memory in Shut Down mode іп 
deep sleep 


2'h3: reserved 


Memory PD mode configure 


20: memory пої in SLP ог SD mode 
in deep sleep 


211: memory іп ЗІР mode in deep 
sleep 


282: memory іп Shut Down mode іп 
deep sleep 


2'h3: reserved 


0x00000140 PD DDR PUBL СҒС (0x01208006) PD DDR PUBL CFG 


0х00001140 PD DDR PUBL CFG ЗЕТ Ро РОН Рова сее 


0х00002140 PD DDR PUBL CFG CLR 


reserved 


PD DDR PUBL CFG 
CLR 


PD DDR PUBL PWR ON DLY 
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Set/CIr 


PD DDR PUBL CFG 


Field Name Тур беі/ ja Description 
Cle 
ar Valu 


a NNI ac ИЕ 


PUn др. PUBL FORCE SHUTD = RW | S/C |0х0 | Force Power Domain 
'PD DDR PUBL' shutdown. Only 
effective when 
'PD DDR PUBL AUTO SHUTDO 
WN EN' de-asserted. 


PD DDR PUBL AUTO SHUTDO | [24] RW. | S/C Enable Power Domain 

WN EN РО DDR PUBL' automatically 
Power-off when AP into Deep 
Sleep. 
0: Power Domain shutdown by 
'PD DDR PUBL FORCE SHUTD 
OWN'; 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 


PD DDR PUBL PWR ON DLY | [23:1 0x20 | Delay time for РО DDR РОВІ! 
Б from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD- ee PUBL_PWR_ON_SEQ RW 0x80 | Delay time for 'PD DDR РОВІ! 
from Powering up, in power up 
process, with unit of 3005. 

PD DDR PUBL ISO ON DLY [7:0] | RW 0х6 | Delay time for РО DDR РОВ! 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 
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PD DDR PHY CFG 


0x00000144 PD DDR PHY CFG (0x01208006) PD DDR PHY CFG 
0x00001144 PD DDR PHY CFG SET PD DDR PHY CFG SET 


0x00002144 PD DDR PHY CFG CLR PD DDR PHY CFG CLR 


MONI ШИЕЛЕСЕЛЕЯЕЛЕ ЕЕЕ ИЕ ЕЕЕ 


| ЕС 


ЛЛ зен 
en eee | een 


PD_DDR_PHY_CFG 


Field Name Тур беі/ beg Description 
Cle 
ar Valu 


Er ГА ЕЛШЕП I 
oh 


PD_DDR_PHY_FORCE_SHUTD | [25] RW | S/C |0х0 | Force Power Domain 

OWN 'PD DDR PHY' shutdown. Only 
effective when 
'PD DDR PHY AUTO SHUTDO 
WN EN' de-asserted. 


PD DDR PHY AUTO SHUTDO | [24] RW | S/C | 0х1 Enable Power Domain 

WN EN 'PD DDR PHY' automatically 
Power-off when AP into Deep 
Sleep. 
0: Power Domain shutdown by 
'PD DDR PHY FORCE SHUTD 
OWN'; 
1 : Power domain Automatically 
shutdown when AP enter Deep 
Sleep; 
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РО DDR PHY PWR ON рҮ [23:1 0x20 | Delay time for "РО DDR. PHY' 
5 from turn power switch to asserting 
power reset, in power up process, 
with unit of 3005. 
PD DDR PHY PWR ON SEQ [15: RW 0x80 | Delay time for 'PD ООН PHY' 
DLY b from Powering up, in power up 
process, with unit of 3005. 


PD DDR PHY ISO ON DLY [ 7: 0] Delay time for 'PD DDR PHY' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


BISR_CFG2 


BISR_CFG2 SET BISR_CFG2 SET 
BISR_CFG2 CLR BISR_CFG2 CLR 


|_______ „аза свег са O 
ЈАВЕ сиса ЕКЕ 
о | 


reserved 


BISR. CFG2 


Field Name Typ | Set/ | Rese Description 
е | сеа | t 
г У 


= CU песни 


PD БИШНЕ TOP BISR DONE то 0х0 MBIST Repair Done Status for 
"СА? ТОР" Power domain. For 
Debug Purpose. 

PD CA7 TOP BISR BUSY [14] 0x0 MBIST Repair Busy Status for 
"СА? ТОР" Power domain. For 
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Г рем | 


| 
| 


PD CPO НАВО BISR DONE  |[11] m ow 
PD СРО HARQ BISR BUSY ме) ow 


PD CA7 TOP BISR FORCE E 
N 


PD CA7 TOP BISR FORCE B 
YP 


ЕН СРО НАВО ВВ FORCE 


PD СРО НАВО BISR FORCE 


BYP 


ШЕ 
ШЕ 


NE 
HN 
e e | 
m" MN 


"n CP2 WIFI BISR FORCE E 


PD AP SYS BISR FORCE EN 


ШЕ 


MBIST Repair Software Control, 
only effective when 

РО СА? TOP BISR FORCE B 
YP' asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


РО СА? ТОР" power domain 
MBIST Repair Enable Control. 
0 : MBIST Repair Enable by 
'PWR ST' FSM. 

1 : MBIST Repair enbale by 
Software. 


MBIST Repair Done Status for 
'СРО_НАВО' Power domain. For 
Debug Purpose. 


MBIST Repair Busy Status for 
'СРО_НАВО' Power domain. For 
Debug Purpose. 


MBIST Repair Software Control, 
only effective when 

РО СРО HARQ BISR FORCE . 
BYP' asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


PD СРО HARQ' power domain 
MBIST Repair Enable Control. 
0 : MBIST Repair Enable by 
'PWR ST' FSM. 

1 : MBIST Repair enbale by 
Software. 


MBIST Repair Done Status for 
'СР2 МИН! Power domain. For 
Debug Purpose. 


MBIST Repair Done Status for 
"АР SYS' Power domain. For 
Debug Purpose. 


MBIST Repair Busy Status for 
‘CP2_WIFI' Power domain. For 
Debug Purpose. 


pa Repair Busy Status for 
P_SYS' Power domain. For 
е Ригрове. 


MBIST Repair Software Control, 
only effective when 

'PD CP2 WIFI BISR FORCE B 
YP' asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


MBIST Repair Software Control, 
only effective when 

РО АР SYS ВВ FORCE ВУ 
P' asserted. 

0 : Disable MBIST Repair. 


1 : Enable MBIST Repair. 


PD CP2 WIFI BISR FORCE B PD CP2 WIFI' power domain 
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MBIST Repair Enable Control. 


0 : MBIST Repair Enable by 
'PWR 5Т" FSM. 


1 : MBIST Repair enbale Бу 
Software. 


i PD AP SYS' power domain 
P MBIST Repair Enable Control. 


0 : MBIST Repair Enable by 
'PWR 5Т" FSM. 


1 : MBIST Repair enbale by 
Software. 


DEBUG PDO 
0x0000014C DEBUG PDO (0x00000000) DEBUG PDO 


“== зе = в з= = = == + тт 


- 4 


В В В B B B B B R B B B 
| туре — го | по | во | по | во | по | во | по по | по | по | по | 


DEBUG PDO 


Field Name Typ | Rese Description 
e t 
on 


iili а вно ооо 


PD DDR PHY. | PD DDR PHY SHUTDOWN D В | DB [27] [RO | охо | PD DDR PHY. | PD DDR PHY SHUTDOWN D В | DB 
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[PD оғо яме SHUTDOWN D B |128) [RO |00 |PD-CPZ Ани SHUTDOWN Р.В | 


PD CP1 ВАМ SHUTDOWN D PD CP1 (ВАМ SHUTDOWN D. 
B B 


s _В 
im E DB 
Е 


PD СРО HU3GE SHUTDOWN D 
B 

БЕЙ PD СРО АВМ9 2 SHUTDOWN D 

_В 

ШЙ РО_СРО АВМ9 1 SHUTDOWN D 
_В 


0х0 PD СРО АВМ9 0 SHUTDOWN D 
_В 


PD СРО SYS SHUTDOWN D B 


PD GPU TOP SHUTDOWN D B 


[око [ro орг азис 
[oxo [ro ce Ame. 
[oxo [ro ce 596. 
Е оо [Ро оғо то знотооико — 
[oxo [Ро cro озм 
[ox0 [Ро оғо напо. 


gomme un 


[no [РО ММ TOP SHUTDOWN р В — 
[oxo [Ро олт оз SHUTDOWN De — 
[PD сят со SHUTDOWW De ја. [во [0 [Роот CO-SHUTDOWN DE | 
гро сяг TOP SHUTDOWN ов [Lj [RO [oo [Ро олт TOP SHUTDOWN D. — 
[P0_AP_SYS_SHUTOOWN.0-8 Jio [но [oo |Ро АР SYs SHUTDOWN 5.8 | 


0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
хо 


INL 
e [no 
Ші [no 
а fro 
E | 
[MIL 
ma fro 
ma [RO 
[RO 
пег [RO 
ле [RO 
ma [RO 
па [RO 
ES 
A udi 
Еа 
пе ноз 
m fro 
a ноз 
a но 
a [RO 
INN 


DEBUG PD1 


Сэ Га Го Де Га Га [ж] Го Ге Ге [т [ж [лә [тв [зт [ле 
D PD PD PD PD PD PD PD PD PD PD PD 


P 
reserved 
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ESTP EPSP Pee 
B B B B 
| mo во | по | во | по | ro | по | ro | по | во | по | по | ко | 
[Res | о | о | о |о | о | о | о | о|о о | ојо|о|о|о | о 


DEBUG PD1 


Field Name Typ | Rese Description 
e t 
Valu 
e 


] 


Ро DDR рну SHUTDOWN-M.B [ел [RO [ою [РБ ооп рну SHUTDOWN M8. | 
[PD Dom PUBL SHUTDOWN.M в | (261 [но [oo [ғо bom ust знутоому м в | 
[D Pus vs SHUTOOWN м в |і [но [oo [Pb-Pus SYS Бндтооикм в | 
Ро cra wir нитрон м в ва [mo [оо [ро оғо WIFL_SHUTOOWN м в | 
[PD бр ARMS SHUTDOWN м в |123) [RO [oo [ғо ора Авив SHUTDOWN м В| 
[D ора SYS SHUTDOWN мв |1221 [но [oo [ро оғ SYS SHUTDOWN МВ | 


PD CP1 (ВАМ SHUTDOWN М | [21] peres PD CP1 LTRAM SHUTDOWN М. 
B B 


Ро срт то SHUTDOWN м в [Gs [но [oo [ро cPi-TO.SHUTDOWN МВ | 
[D срт ози Знитооми м в [ns [Ro [oo ро орі ози SHUTDOWN M в | 
[PD CPi аяма SHUTDOWN м в | 11e] [но [oo [ғо орі дамо SHUTDOWN м з | 
[PD CPI SYS SHUTDOWN мв [ил [RO [oo [Ро СР! svs SHUTDOWN МВ | 
[PD оғо СЕМА SHUTDOW М B [ns [RO [oo ро бео CEVA SHUTDOWN ME | 
Ро оғо то surboww м в [ns [mo [oo [ғо Ро то snurboww МВ | 
гро оғо еби SHUTDOWN MB на [но [oo [ғо сого ози SHUTDOWN M в | 
ГРо оро напа SHUTDOWN м в [ns [Ro [oo | PD_CPO_HARG_SHUTOOWN м | 


PD СРО HU3GE SHUTDOWN M | [12] add PD СРО HU3GE SHUTDOWN M. 
B B 
PD СРО АВМ9 2 SHUTDOWN M | [11] Еа РО СРО АВМ9 2 SHUTDOWN М 
_В _В 
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РО СРО АВМ9 1 SHUTDOWN M | [10] АГА PD СРО АВМ9 1 SHUTDOWN M 
.B _В 
PD СРО АВМ9 0 SHUTDOWN М ПОВІСТІ а ae PD СРО АВМ9 0 SHUTDOWN M 
_В _В 


PD СРО SYS SHUTDOWN M B [8] | RO [охо | PD СРО SYS SHUTDOWN M B 
PD GPU TOP SHUTDOWN M B [7] [RO [охо | PD ОРІ) ТОР SHUTDOWN M B 
PD ММ TOP SHUTDOWN M B [6] | RO | oxo | PD ММ ТОР SHUTDOWN M B 


гро са оз 5нитоомком в [15] [но [оо [PD_A7_C3_SHUTOOWN МВ | 
[PD сау са SHUTDOWN ME [4 [Ro [oo [ро сау са знутомуме | 
гро ow crsmumboww me [rs [RO [oo _[PD_CAT_C1_SHUTOOWN MB | 
[PD ow co smuTbOww me га |ғо [oo [ро аг со sHuTbOWN МВ | 
[D оди тор знутоомум в [111 [по [oo [ро аг тор SHUTDOWN.M.B | 
ГРО ағ Sys SHUTDOWN мв [1o [но [oo ро ағ Svs SHUTOOWN МВ | 


DEBUG PD2 
0x00000154 DEBUG РР2 (0x00000000) DEBUG PD2 


БЕСИ НЕСИЕ С ЕЕЕ ЕЕЕ Е ВЕН 


a Е 


DEBUG PD2 


Field Name Type | Reset Description 
НІ SNR 


PD DDR PHY ACK M НЕА ОВ PD DDR PHY —€——— M 
PD DDR PUBL ACK M s ВО (оо РО DDR PUBL АСК M 
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РО РИВ SYS АСК M 
з 
з 
17 
IE 
is 
Ш 
[E 
[12] 
[11] 
[10] 
[ 7] 
[5] 
[4] 
[3] 
2) 


PD PUB SYS АСК M 


Ox 
хо 


[PD Ро ARMS о ACK MTTS _ 


[mo [oo | PO_OPO_ARWS_O_ACKM O 
тро ow тор Аси [11 [Ro је [РОСТ РАКМ — — — — 
Ро де бу АКМ ја [mo [oo рол вуза — — — — — 


ЕСЕН 
ЕГЕН 
| 
ЕСЕН 
они 
ЕСЕН 
ЕСЕН 

Гео ғо низа ack M [fay 
пп 
пој 
та 
ШЕШ 
та 
СИ 
ICM 
INN 


DEBUG PD3 
0x00000158 DEBUG РОЗ (0x00000000) DEBUG PD3 


ECHEREJEJIEJEICI 


PD 
reserved 


к=» С ОС С О С ОС С ОС С ОС ОСЗ ОС СЗ ОСЗ С 


ВЕСТИ ЕИ ЕСЕ poe ЕС ЕС СІ ПС ЕП ВЕ ЕЛ 
РО РО РО РО РО РО РО РО РО РО РО РО РО РО РО РО 
С С С С С С С с а М с с с с с А 
РО РО РО РО РО РО РО РО РЏ М А? А? А? А? A7 P 
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DEBUG PD3 


Field Name Type | Reset Description 
Value 


emer — јеајн wo [Resend — — — — — —— 
Po род Packo en [ro |00 |ро прярнулко | 
Ро роя Pus. док о ев [RO [жо [PO_DDR_PUBL_AGKO — — — — 
Ро Pus вуз лок о es [Ro [жо [POLPUBSYSAGKD — — — — 
Госрамеглоко еа [но [oo [Ро оромо 
PD оро ARMS лок [es [Ro [oo |Po-cezamweacKD = ” 
Ро оғо sys acko еа [Ro [жо [Ро оғо вузлар = | 
[PD Рт пам лок |] [Ro [oo [Роснано 1 - 
Fo cm Took [р [Ro [oo |росрітолко O — — 
Ро Рт озм АКБ [ns [Ro [жо [Роот esmae — — — — - 
Ро орг anmo АСКО [ns [но [oo [Ро ор лям АКО 
Ро ОРІ sys acko [пл [Ro [oo [Роот вузлар — — — — - 
[PD СРО СЕМА ack D [Hs [RO wo ОО KD — —  —— 
Ро cm To лоо [ns [Ro |o [PO.CPOTDAGKD —  — - 
Ро оғо бм АКБ [nd [но [жо [Ро оросвилко — — — — 
гро оғо напа лок о [ns [Ro [bo [Ро оғо нана acko — — — — 
Po cmo Ние док о [nz [Ro wo [Ро оғо нов acko | 
Po СРО anmo 2 ack [ny [RO |oo [Ро оғо ламе z acko | 
[PD оғо яяме т Аско | пој RO wo [Ро ороляме raoko — — — — 
Po ғо Аяме о ACKD |19 RO [жо [Ро оғо ламе o acko —— — 
Ро cm sys acko а [Ro [oo |Po-cmo-svsAokD 1 - 
Fo оро ТОР АКБ "|17 Ro је [PO.GPUTOP_AGKD — — — — 
Fo ми тор ack о [rs Ro јо јето — — — — — 
Ро олт озо ја [Ro [oo јето — — — — — 
гро олт сә acko ја Ro [oo [Poon c2 acko — — — — — 
|ео бит откако ја [но [oo [Poen око 
Ро оят болоко ја [ro [oo [Poen co acko — — — — — 
Ро см тор aoko ја Ro [oo [Ро ол толк — — — — 
Ро Ар 5те АКО [toi [но [oo [Poar SV С: — — — —— 
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INT DISABLE 


C [o [9o [5 [8 7 [25 [25 [4 [5 [2 [7 [25 o | [ v [| 


| Туро |] 
| Reset И E ИСА ЕЕ И И И И ПИ И ОКЗ И 
08:738] ECRIRE ПАЈА ПА Р И ПС И ЖЕНЕЛ 


reserved 


- B 


ыы E 
EREREREREREREREREREREREREREREN 


INT DISABLE 


ome |04 [m С mmm 
Value 

freseved [пз [RO |99 [memes  — | 

fapintaisabie [10] [RW ао | settodisableinterupltoAPCAT | 


PMU_DEBUG_CFG 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕДЕЕЛЕЛЕЛЕЛЕЛЕЛЕ 


reserved 
Type 


| Bt |15|14 | 1з | 12 | 1 | зоо | в | "| ев|5 54a 3]|2]|1]|0 
| Мате | reserved PMU DEBUG SEL 


PMU DEBUG CFG 


Field Name Type Reset Description 
Value 


mus mo oo [Reewi — — | 
PMU DEBUG SEL | [3:0] PMU DEBUG SEL 
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8.12 EIC 


8.12.1 


8.12.2 


V.0.1 


Base Addr Range Addr Map Description 


0х4021 0000 ~ Ох4021 FFFF EIC (64KB) 
0х4003 8100-0х4003 81FF Апајод ЕІС 


Overview 


The EIC module includes four sub-modules: EIC DBNC, EIC LATCH, ЕС ASYNC 
and EIC. SYNC. 


The EIC. DBNC sub-module provides up to 8 source input signal connection. A 
de-bounce mechanism is used to capture input signal's stable status(ms grade) and a 
single-trig mechanism is introduced into this sub-module to enhance the input event 
detect reliability. In addition, this sub-module's clock can be shut off automatically to 
reduce power dissipation. The de-bounce range is from 1 ms to 4 s with the step of 1 
ms. The input signals shorter than 1 ms will be omitted at this sub-module. 


THE EIC. LATCH sub-module is used to latch some special input signal and send 
interrupts to MCU core by channel 0, and it can provides up to 8 EIC. LATCH source 
input signal connection. 


The EIC. ASYNC uses clk 32k clock to capture short signals(us grade) to generate 
interrupt to MCU by level or edge trigger. It can wake up system for clk 32k always 
alive. 


The EIC. SYNC is similar with GPIO's input function. 


Features 


EIC DBNC 
92. high level detect and interrupt generate(not bypass mode) 
93. low level detect and interrupt generate(not bypass mode) 
94. interrupt mask(not bypass mode) 
95. interrupt clear(not bypass mode) 
96. level interrupt generate at system power down with once active trig(not bypass mode) 
97. keep interrupt stable when no interrupt clear(not bypass mode) 
98. input data sample or mask(not bypass mode) 
99. de-bounce number configurable(not bypass mode) 
100. only once trig active(not bypass mode) 
101.trig level condition configurable(not bypass mode) 
102. high level detect and interrupt generate(bypass mode) 
103. low level detect and interrupt generate(bypass mode) 
104. interrupt mask(bypass mode) 
105. interrupt clear(bypass mode) 
106. input data sample or mask(bypass mode) 
107. level interrupt generate at system power down(bypass mode) 
108. force to open the clock of de-bounce 
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8.12.3 


V.0.1 


EIC LATCH 


109.Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 

110.Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent input 
sources 

111.Using Latch circuit to realize interrupt generation, INTMSK connected to the set 
port of Latch, and INTCLR connected to the clear port of Latch. 

112.Provide raw status for each of 8 input sources on special channel 

113.Provide polarity control bit for each of 8 input sources on special channel 

114.Provide only one clear bit to clear all latches on special channel 

115.Each input source can be enabled or disabled independently on special channel 


БІС ASYNC 
116. positive edge detect and interrupt generate 
117. negative edge detect and interrupt generate 
118. both edges detect and interrupt generate 
119. high level detect and interrupt generate 
120.low level detect and interrupt generate 
121.interrupt mask 
122. interrupt clear 
123. input data sample or mask 
124 level interrupt generate at system power down 
125. edge interrupt generate with 32khz clock at system power down 
126. level detect conditions changeable 
127. edge detect conditions changeable 


ЕС SYNC 
128. Input signal synced with ск apb 
129. positive edge detect and interrupt generate 
130. negative edge detect and interrupt generate 
131. both edges detect and interrupt generate 
132. high level detect and interrupt generate 
133. low level detect and interrupt generate 
134. interrupt mask 
135. interrupt clear 
136. input data sample or mask 
137.level interrupt generate at system power down 
138. level detect conditions changeable 
139. edge detect conditions changeable 


Function Description 
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ее 
АРВ АРВ НІС SYNC 
BUS INTERFACE | 
Regs | НІС ASYNC 
EIC LATCH 
EIC РВМС | 
ІМТ 
> 
Detect Debounce 
ARM 
Core 


Fig 2 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the module 
has received active input signals, interrupts will be created to notify ARM core. 


8.12.4 Control Registers 


Memory map 


Table 8-4 EIC DBNC Control Register Address Map 


ЕСС 


Тој | 
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Offset "s 
iss ше шош | 


0x0050 ЕС4 DBNC СТВІ EIC4  DBNC control register 


0x0054 ЕС5 DBNC СТВІ EIC5 DBNC control register 
0x0058 EIC6 DBNC СТВІ ЕІС6 DBNC control register 
0х005С EIC7 DBNC СТВІ EIC7_DBNC control register 


ЕС DBNC[0-3]: from pad, refer to pin тих 
ЕС DBNC[4-7]: reserved 


Analog EIC: (need reference A-Die Spec) 
2100: СНОВ INT; 

EIC1: PBINT2; 

EIC2: PBINT; 

EIC3: AUDIO HEAD BUTTON; 
EIC4:CHGR CV. STATUS 

EIC5: AUDIO HEAD INSERT; 
EIC6: VCHG OVI; 

EIC7: УВАТ OVI 

EIC8: AUDIO HEAD INSERT2; 
EIC9:BATDET 

ЕІС10:ЕХТ RSTN( inverse polarity) 
EIC11-15:RESERVED 


Table8-5 EIC LATCH Control Register Address Map 


ARM base адаге55: ЕС BASE ADDRESS +0х0000 0080 


ае си си 
CO ПИ 


ЕС LATCH[0]: pad in uartO rxd; 
ЕС LATCH[1]: pad in џагії са; 
ЕС LATCH[2]: pad in uart2 rxd; 
ЕС LATCH[3-6]: reserved; 

ЕС LATCH[7]: usbd 5е0 wakeup; 
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Table8-6 EIC ASYNC Control Register Address Map 


ARM base address: EIC BASE ADDRESS +0x0000_00A0 


е мз ја O 


0х000С EIC ASYNC INTCLR EIC. ASYNC interrupt clear 


0x0010 EIC. ASYNC INTMODE 4. interrupt edge ог level mode 


0x0014 ЕС ASYNC INTBOTH | ЕС ASYNC interrupt both edge setting 
0x0018 ЕС ASYNC INTPOL ЕС ASYNC interrupt polarity 
0x001C ЕС ASYNC INTDATA | ЕС ASYNC input data 


ЕС ASYNC[0]: pad in цап0 rxd; 
ЕС ASYNC[1]: pad in џам! rxd; 
ЕС ASYNC[2]: pad in uart2 rxd; 
БІС АЗУМСІЗ-6): reserved; 

EIC ASYNC[7]: изба ѕе0 wakeup; 


Table8-7 EIC. SYNC Control Register Address Map 


ARM base адаге55: EIC BASE ADDRESS -0х0000 00С0 


Ene С 
| EIC_SYNC interrupt enable — 00-0 SYNC [EIC SYNCiemuptendbie | enable 


0x0010 EIC. SYNC INTMODE 2... interrupt edge ог level mode 


0x0014 ЕС SYNC INTBOTH EIC. SYNC interrupt both edge setting 
0x0018 EIC SYNC INTPOL EIC. SYNC interrupt polarity 
0x001C EIC SYNC INTDATA ЕС SYNC input data 


ЕС SYNC[O]: pad in uartO са; 
ЕС SYNO[1]: pad in uarti ка; 
ЕС SYNC[2]: pad in uart2 ка; 
EIC_SYNC[3-6]: reserved; 

EIC. SYNC[7]: usbd ве0 wakeup; 
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Register Descriptions 


8.12.4.1.1 EIC DBNC DATA 
Description: ЕІС DBNC bits data register, read only 


Lm [s |з |в [77 [29 [25 [и [5 [2 [ [9 | е [ v | 
мр ОИ 


Reserved 
т» —) AÀ  Á Á)Jm— [| . O O 
Peset | ЕЖ ШЕ И ЕЕ ЕСЕ sq so ЕЕЕ БИКЕ СИ 
ЕСЕ ЕЛЕЛЕЛЕНЕЕЛЕЕКИЕЖЕНЕЖНЕШЕНЕ ДЕА 


Reserved ЕС DBNC DATA 


| Name | 
| Туре о || д 
Reset  /ЕНЛЕНЕНЕНЕНЕНЕШЕН 


Неја Мате Type | Reset Description 

Value 
[ fem [но (ено 
DBNC DATA > | [7:0] | |во вто |С DBNO bits data input 


Note: ЕКС DBNC РАТА synchronizes the original data inputs with 2 cycles ої Rtcdiv5 сік, so 
SW need delay 2ms to get the exact value of original data inputs when Вісаїм5 сік is enabled. 


8.12.4.1.2 EIC DBNC DMSK 
Description: ЕІС DBNC bits data mask register 


Lm [so |з |в [27 [25 [25 [и [5 [ 2 Га [9 | 5 | e [ v С 


Reserved 


Reserved ЕС DBNC ОМК 


L3 
я о - 
пева | | а Eee С С ОС С С С ОС T ОС ОС С 


Неја Мате Туре | Reset Description 
Value 
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|_______| зла] |во |2480 j|Reewed —— 0 0 0 0 


DBNC DMSK | [7:0] R/W 810 ЕС ОВМС DATA register сап be read if 
ЕС ОВМС DMSK set “1” 


8.12.4.1.3 EIC DBNC IEV 
Description: ЕІС DBNC bits interrupt status register 


Lm [sro |з |в [2 [29 [25 Га [ 5 [2 Га [ 9 | зә [e [ v КЕ 
н 


Reserved 
fe | 
Reset ШИШЕ И ИКЕ о о Ре о о о По ЕИЕИЕН 
Ea ИЕЛ ИЕА с ЕЕ ЕЗ ЕЙ Е ЕВ АЕ ЕС 


| Мате | Reserved ЕС DBNC IEV 
Type 


Field Name Type | Reset Description 
Value 


| „© [mre [Ro |240 [Reseved —— (7 | | 


DBNC-IEV [7:0] R/W 8'hFF EIC_DBNC bits interrupt status register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


8.12.4.1.4 EIC DBNC IE 
Description: ЕІС DBNC bits interrupt enable register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved EIC. DBNC IE 


Dane. 
Uwe „ү m 
Pe Ee Ee EE E ERES 2151515 1212121» 


Field Name Type | Reset Description 
Value 
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DBNC IE [7:0] R/W 870 EIC_DBNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


8.12.4.1.5 EIC DBNC RIS 


Description: ЕІС DBNC bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to EIC DBNC MIS) 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved EIC. DBNC RIS 


Field Name Type | Reset Description 
Value 


[mw [мо [am 
DBNC RIS [7:0] до EIC bits raw interrupt status register: 
"1" interrupt condition met 
"0" condition not met 


8.12.4.1.6 EIC DBNC MIS 
Description: ЕІС DBNC bits masked interrupt status register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved EIC. DBNC MIS 


| Name | 
ES — .— иН 
ct : | :| :| :| : | :| 


Note: ЕС DBNC MIS = EIC DBNC Е & EIC DBNC RIS 
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Field Name Type | Reset Description 
Value 


| tee) [Ro |з [Reseed | 0 || 


DBNC_MIS [7:0] 8'h0 EIC. DBNC bits masked interrupt status register: 
“1” Interrupt active 
“O” interrupt not active 


8.12.4.1.7 EIC_DBNC_IC 
Description: EIC_DBNC_ bits interrupt clear register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
LINER RN 
ЕСЛЕНЕНЕНЕНЕНЕНКИКИЕЛЕЛЕНЕНЕНЕНЕНЕН 
ШТИКЛЕЛЕЗЕЛЕЛЕЛЕЕЕИЕЛЕНЕЛЕНЕНЕЛЕНЕН 


Reserved EIC. DBNC IC 


ШІ 
Wo 
en poro E E E E ре ре | Го Го Го Го Го Го Го 


Неја Мате Type | Reset Description 
Value 


Jersi [wo |240 [ве 


DBNC IC [7:0] WO 870 ЕС_ОВМС bits interrupt clear register: 
“1” clears detected interrupt. 
"0" has no effect. 


8.12.4.1.8 EIC DBNC TRIG 
Description: ЕІС .DBNC bits trig control register 


| Bi | зт | зо | 20 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | їв | 17 | 16 | 
| Name | Reserved 
Peset | ИС И И СЗ И И ОС ОИ ОСА Е ПСИ 


ПС В ЕЕ ЕВ ЗВ ВВ ВЕ ОЗ ПЕС СИЕ 


Reserved ЕС DBNC TRIG 


ші 
ЕСЛЕЗЕБЕЕЕЕЕСЕШЕНЕЛЕЯЕНЕНЕНЕНЕНЕЛЕН 
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Field Name Type | Reset Description 
Value 


с апа [wo |240 [Reseved O | 


DBNC TRIG [7:0] WO 8'h0 ЕС DBNC bits trig control register: 
“1”: generate the trig. start pulse 
"0": no effect 
It must set EIC DBNC ТНІС for using de-bounce 
function and getting active interrupt. 


8.12.4.1.9 EICO DBNC CTRL 
Description: ЕІСО DBNC control register 


0x0040 (reset 0х0000 4032) EICO_DBNC_CTRL 
Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
ЕО 
ВС Ов 
E." NC 
Name | CL E Reserved DBNC СМТ 
K_ > 
ОВ М 
МС 
Туре | RW | RW АО R/W 
Reset 0 1 0 0 0 0 0 0 0 0 1 ü 0 0 1 0 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNCO = RAV | 10 mod sag clock of dbnc forced open; 
0: no effect 


DBNC ENO [14] RAV |1711 de-bounce mechanism enable or disable: 
1 епаЫе,0 disable( [TU _ 


DBNC CNTO [11 = RAN | 121032 | de-bounce counter meed НН value setting, the one 
unit is 0.977 (1000/1024) millisecond 


8.12.4.1.10 EIC1 DBNC CTRL 
Description: | EIC1 DBNC control register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
[reef 


Reserved 


НС NNNM ee 
Reset | о | o | о J| o | o [oo | о fo [о оо {о [ооо | 
| ви | 15 | 14 | 13 | 12 | 11 | по | з | в | ЯКИ 5 |4 |з |2 | 1| о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNC1 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC EN1 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 | 7д--. 

DBNC_CNT1 [11 "5 RAN | 12'h032 ші — bounce counter period value setting, the one 
unitis 0.977 (1000/1024) millisecond 


8.12.4.1.11 EIC2 DBNC CTRL 
Description: ЕІС2 DBNC control register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ата | мин NM 


Reserved 


НС ТЕН мн 
Неве о [о | оо 1 о [о (о о 1 о [о оо {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | 10] з | г | 7 |е | 5а |з |2 | 1| о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNC2 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC EN2 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 D m зара 

DBNC СМТ2 [11 "5 RAN | 12'h032 КЕСЕР — bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


8.12.4.1.12 EIC3 DBNC CTRL 
Description: | EIC3 control register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ата | мин NM 


Reserved 


НС ТЕН мн 
Неве о [о | оо 1 о [о (о о 1 о [о оо {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | 10] з | г | 7 |е | 5а |з |2 | 1| о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNCS3 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC ENS [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 D m зара 

DBNC СМТЗ [11 "5 RAN | 12'h032 КЕСЕР — bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


8.12.4.1.13 ЕІС4 DBNC CTRL 
Description: ЕІС4 DBNC control register 
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Св [и [о |» [» |“ |» |» [а [а [а [и [по | пе [в [лт [л] 
[reef 


Reserved 


Sa мн 
[Reset | о | o | o J| o | o [oo | о fo [о fo о {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | по | з | в | ЯКИ 5 |4 |з |2 | 1 | о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE СЕК DBNC4 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC EN4 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 D m зара 

DBNC СМТ4 [11 "5 RAN | 12'h032 КЕСЕР — bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


8.12.4.1.14 ЕІС5 DBNC CTRL 
Description: ЕІС5 DBNC control register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ата | мин 


Reserved 


НС ТЕН мн 
Неве о [о | оо 1 о [о (о о 1 о [о оо {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | 10] з | г | 7 |е | 5а |з |2 | 1| о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNC5 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC EN5 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 D m зара 

DBNC СМТ5 [11 "5 RAN | 12'h032 КЕСЕР — bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


8.12.4.1.15 ЕІС6 DBNC CTRL 
Description: ЕІС6 DBNC control register 
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ЕСЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ата | мин NM 


Reserved 


НС ТЕН мн 
Неве о [о | оо 1 о [о (о о 1 о [о оо {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | 10] з | г | 7 |е | 5а |з |2 | 1| о 


Reserved DBNC СМТ 


Field Name Type | Reset Description 
Value 


FORCE CLK DBNC6 15 RAV | 170 LN clock of dbnc forced open; 
0: no effect 

DBNC ENG [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 D m зара 

DBNC СМТ6 [11 "5 RAN | 12'h032 КЕСЕР — bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


8.12.4.1.16 EIC7 DBNC CTRL 
Description: |. EIC7 control register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


LONE NNNM 
ЕСЛЕНЕН PPP PEEP PPE ET 


Reserved DBNC_CNT 


Field Name Type | Reset Description 
Value 


ЕНЕ ЕС [Ro pee С о 


FORCE CLK DBNC7 | [15] RAV | 170 1: clock of dbnc forced open; 
0: no effect 

DBNC EN7 [14] RAN de-bounce mechanism enable or disable: 
1 епаЫе,0 disable( D m зара 

DBNC СМТ7 [11 "5 RAN | 12'h032 КЕСЕР — bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


8.12.4.1.17 EIC_LATCH_INTEN 
Description: EIC. LATCH interrupt enable register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dae == НН 


Reserved 


Reserved ЕС LATCH INTEN 


L3 
ef oe 
Preset | о | о ро а ре | ере ОС СИ ОС С 


Неја Мате Type | Reset Description 
Value 
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> [эз |во |240 jReewed —— 00 


LATCH ІМТЕМ | [7:0] RW 8'h0 ЕС LATCH interrupt enable register: 
“1”: enable bit interrupt 
"0": disable bit interrupt 


8.12.4.1.18 EIC LATCH INTRAW 
Description: ЕКС LATCH raw interrupt register 


Lm [sro |з |в [2 | =] =] и [ 5 [ 2 Га [ 9 | » [ e [зт |] 
Dae == 


Reserved 


Field Name Type | Reset | Description 
Value 


Co fea [Ro [asm 
EIC LATCH INTRAW | [7:0] RW 8'hO EIC. LATCH raw interrupt status register: 
"1" interrupt condition met 
"0" condition not met 


8.12.4.1.19 EIC LATCH INTMSK 
Description: EIC LATCH interrupt mask register 


Lm [sro |з |в [2r [29 [25 Га [5 [ 2 Га [9 | е [ v Го! 
н 


Reserved 
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Field Name Type | Reset | Description 
Value 


је |RO |240 је... | 


LATCH ІМТМЕК | [7:0] 8'h0 EIC. LATCH interrupt mask register 
"1" Interrupt active 
"0" interrupt not active 


Note: EIC LATCH INTMSK = EIC LATCH INTEN 8 EIC. LATCH INTRAW, and 
EIC LATCH INTMSK are connected to the set port of Latch 


8.12.4.1.20 EIC LATCH INTCLR 
Description: ЕКС LATCH interrupt clear register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 


Reserved 


ви е а аз а и е ә е о е е е а о 


Uwe 8 7] i 


Field Name Type | Reset | Description 
Value 


СС Here] [RO |2 [Reseyed ||| 


LATCH_INTCLR | [7:0] WO 810 ЕС LATCH interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


Note: EIC LATCH ІМТСІН are connected to the "clear" port of Latch, and it need 
disable the "set" port of Latch by changing EIC LATCH INTPOL to clear EIC LATCH 
interrupt. 


8.12.4.1.21 БІС LATCH INTPOL 
Description: EIC. LATCH interrupt polarity register 
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Em [и [о |» [wv |» [5 [ж [а [а [и [по | пе [пе | v [ пе. 


Reserved 


Reserved EIC LATCH INTPOL 


Field Name Type |Reset | Description 
Value 


[ i fea [но [aem 
LATCH INTPOL | [7:0] RW 8'h0 ЕС LATCH polarity register: 

"0": high levels trigger interrupts, 

“1” low levels trigger interrupts. 


8.12.4.1.22 EIC LATCH INTMODE 
Description: ЕІС LATCH interrupt mode register 


0х0014 (reset 0х0000 0000) у ~ 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 es | 22 | 21 | 20 | 19 16 |17 | 16 | 
Ша ә . 


Reserved 


Reserved EIC LATCH INTMODE 


Field Name Type | Reset | Description 
Value 


|_________ зла) | во }м [ве 


LATCH. INTMODE | [7:0] RW 870 ЕС LATCH interrupt mode register: 
“1”: interrupt active without chip sleep 
"0": interrupt active with chip sleep 
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8.12.4.1.23 EIC ASYNC INTIE 
Description: ЕІС ASYNC bits interrupt enable register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


Reserved ЕС ASYNC ІМТІЕ 


Field Name Type | Reset Description 
Value 


[ [sug [Ro [м 
ASYNC ІЕ [7:0] RAN 8'h0 ЕС ASYNC bits interrupt enable register: 

“1” corresponding bit interrupt is enabled. 

"0" corresponding bit interrupt isn't enabled 


8.12.4.1.24 EIC ASYNC INTRAW 
Description: ЕЕС ASYNC raw interrupt register 


Lm [sro |з [2e [27 [25 [25 Га [ 5 Га Га [9 |  [ e | v [в 
Dae == 


Reserved 


Reserved ЕС ASYNC INTRAW 


L3 
т С ОИ 
Ге | | о С ре ре ре Го 2 Го Го Го ОС ОС ОС С 


Неја Мате Туре | Reset | Description 
Value 


ASYNC INTRAW : 0] RW 8'h0 с _АЗУМС raw interrupt status register: 
"1" interrupt condition met 
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ооо [ | |  f[ewemdüonntmt — : | 


8.12.4.1.25 EIC ASYNC INTMSK 
Description: EIC ASYNC interrupt mask register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСЛЕЛЕ 


Reserved 


Reserved ЕС ASYNC INTMSK 


Field Name Type | Reset | Description 
Value 


Г за] |RO |2480 | өмі || 


ASYNC_INTMSK [7:0] 870 EIC_ASYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


8.12.4.1.26 EIC ASYNC INTCLR 
Description: ЕЕС ASYNC interrupt clear register 


Lm [sr |з |в [27 [29 [8 [0 [5 [ 2 Га [ | 5 [зв [ v С 


Reserved 


Uwe о 
Pes Ee Eee Eee С С ОС S а T С 


Field Name Type | Reset | Description 
Value 


Ја | по јато |Нөні | |20 | 
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ASYNC ІМТСІН | [7:0] WO 870 ЕС ASYNC interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


8.12.4.1.27 EIC ASYNC INTMODE 
Description: ЕЕС ASYNC bits interrupt mode register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


Field Name Type | Reset Description 
Value 


[ма [Ro [asm 
ASYNC INTMODE | [7:0] RAW | 8'hFFFF | *1" detect signals level 
“0” detect signals edge 


8.12.4.1.28 EIC ASYNC INTBOTH 
Description: EIC. ASYNC bits both edges interrupt register 


0x0014 (reset 0x0000 0000) ЕС АЗУМС INTBOTH 


Bt |з | зо | 29 | 26 | 27 | 26] 25 | 24 | 23 | 22 | z1 |20] 19 | ve | 17 | ој 
| Мате —  ]| | ||| | . B iD DB 


Reserved 


Field Name Type | Reset | Description 
Value 
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poate] fro [isro | Resewea _ | 


ASYNC_INTBOTH [7:0] R/W | 16’hO | “1” both edges trigger an interrupt, 
“0” interrupt generation-event is controlled by 
EIC_ASYNC_INTMODE 


8.12.4.1.29 EIC_ASYNC_INTPOL 
Description: EIC_ASYNC interrupt polarity register 


Pee [seo |з |в [2 29 [25 [25 [ 5 [ 2 Га [99 | е [ v [| 
СУ 


Reserved 


Field Name Туре | Reset | Description 
Value 


[ ма [но [во 
ASYNC ІМТРОЇ | [7:0] RW 8170 ЕС ASYNC polarity register: 

“1”: high levels or pos-edge trigger interrupts, 

"0": low levels or neg-edge trigger interrupts. 


8.12.4.1.30 БІС ASYNC DATA 
Description: ЕКС ASYNC bits data register, read only 


Fm [sro |з |в [27 29 [25 [0 [5 [ 2 Га [99 | еее 
С З 


Reserved 
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Field Name Type | Reset | Description 
Value 


— — — ims [s [ano 
ASYNC. DATA о [RO јато | ЕС ASYNC bits data input 


8.12.4.1.31 EIC SYNC INTIE 
Description: ЕІС SYNC bits interrupt enable register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ССС ышы 


Reserved 


Field Name Type | Reset Description 
Value 


[mw mo [жю 
SYNC IE [7:0] R/W 8’hO EIC_SYNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


8.12.4.1.32 EIC_SYNC_INTRAW 
Description: EIC. SYNC raw interrupt register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
LINE HN 


Reserved 
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Field Name Type |Reset | Description 
Value 


|_______| зла) | во јато |Reswed — — 5| 


SYNC INTRAW | [7:0] RW 870 ЕС SYNC raw interrupt status register: 
"1" interrupt condition met 
"0" condition not met 


8.12.4.1.33 EIC SYNC INTMSK 
Description: EIC SYNC interrupt mask register 


Lm [seo | 2] 2 [з [29 [25 Га [ 5 [2 Га [ 9 |  [ e [ Го 
Dae == 


Reserved 


Reserved EIC SYNC INTMSK 


Field Name Type | Reset | Description 
Value 


|. Brel "RO |240 [Reseved | 


SYNC INTMSK [7:0] 8'h0 ЕС SYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


8.12.4.1.34 EIC SYNC INTCLR 
Description: EIC. SYNC interrupt clear register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 


Reserved 


Reserved ЕС SYNC INTCLR 


Іші 
Pe Ао 
Pe Ee Ee Ee Ee E ER ERES 215 T2 T2 T2 T2 Ee С 
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Field Name Type | Reset Description 
Value 


| апа по |210 [Reseed | 0 || 


SYNC INTCLR | [7:0] WO 8'h0 EIC. SYNC interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


8.12.4.1.35 EIC SYNC INTMODE 
Description: EIC. SYNC bits interrupt mode register 


Pee [seo |з |в [27 [29 [25 Га [5 [ 2 [ [ж [тэ [зв [v [в 


Reserved 


Field Name Type | Reset Description 
Value 


[ Tea јео јан 
SYNC INTMODE | [7:0] R/W | 8'hFFFF | “1” detect signals level 
“0” detect signals edge 


8.12.4.1.36 EIC SYNC INTBOTH 
Description: EIC. SYNC bits both edges interrupt register 


Lm [sro 2s [25 [2 [29 [25 [2 [5 [ 2 Га [ж] е [v |] 
СС В 


Reserved 


ШЕ Е о БЕ ПЕН 


Reserved ЕС SYNC INTBOTH 


L3 
= „Г o НИ 
пева Ee Ee Ee Ee ре о T СОС 
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Field Name Type | Reset | Description 
Value 


вт [no | ето а 


m— INTBOTH [7: = RAW | 16’hO | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC_SYNC_INTMODE 


8.12.4.1.37 EIC_SYNC_INTPOL 
Description: EIC. SYNC interrupt polarity register 


Lm [sro |з |в [2 [29 [25 Га [5 [ 2 Га [ 9 | [в | Го! 


Reserved 


Reserved ЕС SYNC INTPOL 


Field Name Type | Reset Description 
Value 


[ fea [wo [se 
SYNC INTPOL | [7:0] RW 870 EIC. SYNC polarity register: 

“1”: high levels or pos-edge trigger interrupts, 

"0": low levels or neg-edge trigger interrupts. 


8.12.4.1.38 EIC SYNC DATA 
Description: ЕІС SYNC bits data register, read only 
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Св [и [о |» |» [и |» |» | [а [= и [по | [в [зт [л] 
ъз мин NM 


Reserved 


Type 


ее тте Еа ЕЕ 
Peset | О 5 ПО В Е ВИ ООВ С АЕ СВ Е ЗИ А СИ 
ERE IC ER RE Ете Е ЗОВ ВВ Р ПЕ ВЕ REIR E 
| Name | gO 0 ___- 


Reserved ЕС SYNC DATA 


Field Name Type | Reset Description 

Value 
[за [но |24% 
SYNC DATA ||70] [RO вто | ЕІС SYNC bits data input 


8.12.5 Application Notes 


Programming Model 
For EIC. DBNC sub-module, software needs to adopt corresponding steps as follows: 


1) When system resets, EIC DBNC module is also under the reset status and 
cannot capture the ЕС DBNC input signals. At the process of system 
initialization, ARM needs to configure the EIC. DBNC input signal detecting 
conditions, such as ‘1/0 detection, read INT status registers and write 
ЕС DBNC ІС to clear the EIC. DBNC INTs. Then, if necessary, ARM sends 
a trig start pulse to commence опе EIC signal detection process. Before 
system enters deep-sleep mode or closes PCLK, it ought to assure that 
ЕС DBNC INT has been enabled and cleared and system has sent out 
active trig start pulse. 

2) After receiving the trig start pulse, EIC DBNC module starts the process of 
ЕС DBNC signal detection. If EIC captures one stable input signal, it will 
send an INT to ARM, shut off the clock of debounce circuit automatically and 
wait for next trig. start pulse. 

3) When ARM receives the EIC. DBNC INT again, it enters INT process flow. 
And if EIC input condition changes, ARM needs to configure those detecting 
condition registers again. Then, if necessary, ARM sends a trig start pulse 
again to commence a new EIC. DBNC signal detection process. 

4) Step 1 to step 3 cycles. 

5) For the debounce bypass mode, ARM can receive INT without the need of 
sending trig start pulse. 


Programming Notes 


2) The register, EIC DBNC EV, is used to set the input signal constraints for 
INT trigger. 

3)EIC DBNC INT comes from ЕС DBNC MIS, which ЕС DBNC MIS is 
equal to EIC DBNC IE & EIC. DBNC RIS. So, if it needs to get some 
ЕС DBNC' INT, the EIC DBNC ІЕ should be unmasked. And if ARM has 
received one EIC. DBNC INT, it maybe need to mask the corresponding bit of 
ЕС DBNC Е to avoid to received the same INT, and set corresponding bits 
1 to of EIC DBNC ІС. 
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4) To quit EIC DBNC FSM correctly, it needs 2 or З additional milliseconds. So 


SC7731C Device Specification 


it needs consider the additional time for exact debounce period. 


8.13 SIM Card Interface 


Base Addr Range Addr Map Description 


0x7110 0000 ~ Ox711F FFFF SIMO 


8.13.1 Overview 


SIM: Subscriber Identity Module 


The SIM card interface is implemented according to GSM SIM card standard and 
conformed to 1507816. It only supports protocol type T = 0 asynchronous half duplex 
character transmission mode. The SIM card interface is used to transfer data to/from a 


SIM card іп an asynchronous fashion in half duplex mode through a bi-directional I/O pin. 


8.13.2 Features 


€ Programmable generation of clock to SIM card 

Ф Programmable transmission baud rate 

е Support for = 0 asynchronous protocol type 

е Character transmitting and receiving with one 64 byte Tx FIFO and one 64 byte Rx 


FIFO 


8.13.3 Signal Description 


Parity checking and error handling 
Transmission and receiving in DMA mode 
Retransmission after detecting parity error 
Support different interrupt modes 


Table 8-8 Signal Description 


PAD Name Direction 
SIM PE Output 
SIM RST Output 


SIM CLK Output 
SIM DAT | Input 


IM DAT O | Output 
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GARSPREADTRUM осовина 


SIMCLK 


PRESETn 


SIMRST PSELSIM 


M 


| T" PENABLE 
if lies є 


PWRITE 
im 


PADDR 
3:0 


SIM Controller 


PRDATA 
31:0 


PWDATA 
15:0 


Figure 8-46 SIM Interface Signals 


SIM card interface signals are compliant with ISO7816-2 standard where each signal 
connects to the corresponding SIM card pins listed as the table. 


Figure 8-47 SIM Card Pin List 


C1 : Мес = 5V C5 : Gnd 


C3 : Clock C7 :l/O 
C4 : RFU C8 : RFU 


APB bus is used to configure and control the SIM card controller. 


Figure 8-48 SIM Card Pin List 
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8.13.4 


Function Description 


SIM Controller Interface Block Diagram 
APB 


EN 
| 
SIM РЕ DMA 
SIM_CLK Channel 
SIM_RST 
SIM_DAT_I 
SIM_DAT_O 


SIM Controller 


Figure 8-49 SIM Interface Block Diagram 


SIM Clock and Baud Rate Control 
The SIM card clock is generated and sent from the SIM card controller to the SIM card. 
Тһе SIM_CTL1 register bits [10:8] decide the generated SIM clock frequency. 


Table 8-9 SIM Clock and Baud Rate 


о же | 
inc eck — — 
nc УИ 
мовою — 
О мба | 
nck їв — 


Тһе baud rate that the SIM card controller uses іп Tx апа Rx is controlled through 
programming SIM CLK DVD register. 

The clock output to the SIM card needs to match the baud rate that the SIM card 
controller uses so that the Rx and Tx can be done correctly. 


Resource 
Memory: 
TX FIFO: 64X8 
RX FIFO: 64X8 


SIM Controller Operations Procedure 


The SIM interface device and the SIM card shall be conducted through the following 
consecutive operations: 


€ Connection and activation of the contacts by the interface device 

€ Deactivation of the contacts by the interface device 

е  Resetofthe card 

Ф Subsequent information exchange between the card and the interface device 
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8.13.4.1.1 


8.13.4.1.2 
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Activation and Deactivation of the contacts 


The SIM card shall not be activated until the contacts are connected to the interface 
device to avoid possible damage to any SIM card meeting these standards. 


The activation of the contacts by the SIM interface device shall consist of the following 
consecutive operations: 


е RST is state |. 

VCC shall be powered. 

ЏО in the interface device shall be put in reception mode. 
CLK shall be provided with a suitable and stable clock. 


1, 


їх: Undefined | „52009 122400сІк 400с St, :40000clk 


Activation Deactivation 


Figure 8-50 Activation and Deactivation Timing Sequence 


The SIM card controller is implemented with the some modules; the 
activation/deactivation control module controls the activation/deactivation sequence of 
the SIM interface. 


After sending an activate command (writing 1 to SIM CTLO register bit 11), the 
activation sequence will be sent to the SIM card. 

The following are brief list of commands for the activation functions. 

€ Program active deactiva en bit to 1 to enable activation function. 

€ Program do act bit to 1 to start activation sequence. 


When information-exchanging is terminated or aborted (unresponsive card or 
detection of card removal), the electrical contacts should be deactivated. 


The deactivation by the interface device shall consist of the following consecutive 
operations: 


€ State Lon RST 

е State Lon CLK 

е State Aon I/O 

• VCC inactive 

Software program do-deact bit to 1 to begin deactivation sequence. 


Reset of the Card 


Acard reset is initiated by the interface device, whereupon the card shall respond with 
an Answer to Reset. 


By the end of the activation of the contacts (RST is in L, VCC powered and stable, I/O 
in reception mode in the interface device, CLK provided suitable and stable clock), the 
card answering asynchronously is ready for reset. 

The clock signal is applied to CLK at time TO. The ИО line shall be to state Z within 
200 clock cycles of the clock signal (12) being applied to CLK (time 12 ТО). 

The internal reset takes effect а few clock cycles after reset. Answer to Reset on I/O 


shall begin between 400 and 40,000 clock cycles (t1) after the clock signal applied to 
CLK (time t1 after ТО). 
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If the answer to Reset does not begin within 40,000 clock cycles (t3) with RST in state 
H (t3 after T1), the signal on RST shall be returned to state L (at time T2) and the 
contacts shall be deactivated by the interface device. 


ИО (AL) Answer 
ИО (SH) 
Т) T, T; 
400сік «t, <40000ctk 
AL: Asynchronous Reset t <200cik 
SH: Syncronous Reset 1, 2400clk 


Figure 8-51 Answer to Reset Sequence 


NOTES: 


The internal state of the card is assumed undefined before reset. Therefore, the 
design of the card has to avoid improper operations. 


In order to continue the dialogue with the card, RST shall be maintained in the state 
where an answer occurs on 1/О. 


Reset of a card can be initiated by the interface device at its discretion at any time. 


Interface devices may support one or more of these types of reset behavior. The 
priority of testing for asynchronous or synchronous cards is not defined in the 
standard. 


8.13.4.1.3 Subsequent information exchange between the card and the interface device 


8.13.4.1.3.1 Character frame 


For asynchronous transmission type, the character of frame during answer to reset is 
like in the following diagram. 


Start Bit Parity Bit Next 
; Start Bit 


| €— ——8 bit data 


<——(n+0.2) etu— — 
Figure 8-52 The Character of Frame 
A character consists of ten consecutive bits: 


€  Astart bit in state A; 
е Fight bits of information, designated BO to B7 and conveying a data byte; 
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8.13.4.1.3.2 


8.13.4.1.3.3 


8.13.4.1.3.4 


\.0.1 


е  Atenth bit bi used for even рату checking. 


At the SIM interface, a data byte consists of 8 bits Во ~ В», from the least significant bit 
(LSB, Во) to the most significant bit (MSB, B;) 


T = 0, Asynchronous Half Duplex Character Transmission Protocol 
The following diagram shows the byte transmission frame structure. 


without parity error 


ПИВО Ме» 


with parity error 


ПТТ Fee 


Figure 8-53 Т-0 Byte Transmission Diagram 


The interface device transmits a header over five successive bytes designated CLA, 
INS, A1, A2; L. CLA is an instruction class. The value FF is reserved for PTS. 


INS is an instruction code in the instruction class. The instruction code is valid only if 
the least significant bit is 0, and the most significant half byte is neither 6 nor 9. P1, P2 
аге а reference (e.g., an address) completing the instruction cod.P3 codes the 
number n of data bytes (D1... Dn) which are to be transmitted during the command. 
The direction of movement of these data is a function of the instruction. In an outgoing 
data transfer command, P3 = 0 introduces а 256 byte data transfer from the card. In 
an incoming data transfer command, P3 - 0 introduces no transfer of data. All 
remaining encoding possibilities for the header are specified in ISO7816. 


SIM Data Tx and Rx 


The Tx will start when the tx enable is 1, there is data in the FIFO and the last Rx is 
completed. The tx int mark sets the condition under which the tx int will happen. 
When the data entry in the tx Шо is less than tx int mark, tx empty int will be set. 


The Rx will start when the rx enable is 1, when the last Tx is done and there is data 
coming in from the data input. The rx int mark sets the condition under which the 

rx int will happen. When the data entry in the rx fifo is greater than rx int mark, rx full 
int will be set. 


The БИ convention register decides MSB and LSB in the Tx/Rx serial data, logic level 
register decides if high electrical level represents logic 1 in Tx/Rx serial data, and 
odd parity register bit decides if using odd or even parity in Tx/Rx data. 


In the SIM interface module, a timer is also designed to check if the receive portion is 
idle for a certain period of time and generate an interrupt when it happens. The 
watch dog count limit register defines the idle period in data bit streaming. 
Watch dog repeat en register decides if the timer starts right after the interrupt is 
acknowledged (the interrupt is cleared). Writing 1 to watch dog trigger starts the 
timer counting. Any activity in the Rx portion will reset the timer counting. 


Rx/Tx Control 
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8.13.4.1.3.5 
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The Rx/Tx control module controls the transmitting and receiving data to/from the SIM 
card. The SIM card controller receives/transmits data according to the data-level and 
bit ordering that are specified in the Logic level (bit 1) and Вії convention (bit 0) bits in 
the SIM CTLO register. The data format is: 10 bits per character, 1 start bit + 8 data 
bits + 1 parity bit. 

The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a 
pointer to monitor the number of data in the Tx FIFO that have not yet been 
transmitted. The MCU can access the pointer by reading the SIM STS1 register bits 4 
to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be 
configured by writing to the SIM CTL1 register bits 4 to 7. This field specifies the 
number of empty characters that should be available in the Tx FIFO before issuing an 
interrupt. Whenever the number of empty characters exceeds this value, an interrupt 
is generated to the MCU. This interrupt is automatically cleared when the number of 
empty bytes in the Tx FIFO equals to or falls below the specified Tx interrupt threshold 
value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a 
pointer to monitor the number of bytes in the Rx FIFO that have not yet been read by 
the MCU. Тһе МСУ reads the SIM STS!1 register bits 0 to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt threshold that can be 
configured by writing to the SIM CTL1 register bits 0 to 3. This field specifies the 
number of unread data that should be available in the Rx FIFO before issuing an 
interrupt. Whenever the number of unread data exceeds this value, an interrupt is 
generated to the MCU. This interrupt is automatically cleared when the number of 
unread data in the Rx FIFO equals to or falls below the specified Rx interrupt 
threshold value. 


Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. 
The SIM card controller checks the I/O line from the SIM card 11 bits after the start bit 
leading edge. If the detected І/О is a zero (error ACK), it assumes an error occurred 
and retransmits the byte. If the error ACK signal is repeated for the programmable 
number of times specified in the SIM SEH register, The SIM card interface sets the 
bad Tx parity error bit in the status register (SIM STSO bit 3) and issues an interrupt. 
For the transmission from the SIM card controller to the SIM card, when the SIM card 
controller detects a parity error following the transmission of a data byte, it performs 
the following sequence: 
е The SIM card interface retransmits the data. 
е lf the retransmission succeeds, it ignores the initial failure. 
е If the retransmission fails for the number of times specified in the programmable 

SIM SEH register, the SIM card interface sets the bad parity bit interrupt the 

SIM STSO register, issues an interrupt to the MCU, and stops retransmission of the 

byte. 


SIM Power Supply 


VSIM is the power supply to the SIM card. During the activation/deactivation process, 
VSIM output is automatically controlled. The on/off of VSIM can also be controlled by 
directly programming the SIM CTLO register bit 7. 
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Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer 
function, which determines the maximum allowable time that а data byte should take 
to arrive from the SIM card. The MCU can configure the watchdog timer by 
programming the SIM WDT register. The watchdog timer can function in two modes: 
auto mode and single mode. In the auto mode, the watchdog timer is continuously 
enabled. In the single mode, the watchdog timer disables itself when a data byte is 
received from the card, or after it has timed out. 


SIM Interface Watchdog 
There are two separate watchdogs in SIM card module. 
€ One watchdog is used to report Rx idle for a preprogrammed time. 
€ The other watchdog is for time out when RX retransmission is on error. 


8.13.5 Protocol Mode 
In normal case, the simcard is in PROT MODE 0. 


To avoid the frequently simcard interrupt when the water mark set to 1, an hardware accelerator is 
added to do some protocol process. The process is based on the attribute of the command and data 
send and received. 


The simcard working senses is as following. 


АСК / МАСК (PROT MODE 1) 
In this case, the process flow of simcard control as: 
1. send command to simcard 
2. receive ACK/NACK from simcard (not must) 
3. send data to simcard (not must) 
4. receive ACK/NACK from simcard (not must) 
5. receive data from simcard 


Note: the item 2/3/4 are not must all, but it must has one of them, and it must need one ACK or 
NACK. 


The commands satisfy the rule are SELECT, UPDATE Binary, Update Record, Seek, Increase, Verify, 
Change, Disable, Enable, Unblock, Authenticate, Terminal Profile, Envelop, Terminal Response. 


ACK only when send data 
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ommand 
CLA INS P1 P2 P3 


Controlor 


NULL | (Not Must) 


NULL (Not Must) 


Sim Card 


АП residual data are send 


| DATA | DATA] ---- РАТА | РАТА 


8.13.5.1.2 


8.13.5.1.3 


Response data 


| DATA | DATA] є: РАТА | РАТА 


МАСК only when send data 


Command 
CLA | INS РІ Р2 РЗ | 


Controlor 


NULL | (Not Must) 


DATA | 1 byte only 


NULL | (Not Must) 


Sim Card 


РАТА | 1 byte only 


Repeat until last 1 byte 


DATA | 1 byte only 


V.0.1 


Response data 


РАТА | DATA | є: РАТА | РАТА 


АСК / МАСК when send data 
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Command 


CLA | INS P1 P2 P3 | 
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> 


NULL | (Not Must) 


DATA | 1 byte only 


5. > g 

C Б 

5 Repeat some NACK response = 

о Ф 

NULL | (Not Must) 
ACK 
АП residual data are send 
DATA | DATA | eA РАТА | РАТА 
Response data > 
РАТА | РАТА | ·- -- РАТА | РАТА 
8.13.5.1.4 АСК when receive data 
In this case, there are no data need send but just command. The received data should followed 
the ACK signal 
The commands satisfy the rules are as STATUS, READ BINARY, READ RECORD, GET RESPONSE, 
and FETCH 
Command 

5 CLA | INS P1 P2 | P3 | 4 

Е 

E О 

= Response data Е 

5 Ф 

= NULL|NULL] -- | ACK [DATA] -- DATA 


№ ACK / NACK (РВОТ MODE 2) 


In this case, there are no data need send but just command. The received data has no ACK signal 
but just some NULL signals. 


The commands satisfy the rules are as INVALIDTE, REHABILITATE 


Command 
" CLA | INS | Рі | E | P3 | Е 
Е ЖЕ 
g O 
Е Response data Е 
| мол мом. — IDATA[DATA| -- [DATA * 
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Prot State Machine 


SoftReset 


СО = prot. start & tx еп & mode valid 
СІ = ста over & model 

C2 = ста over & mode2 

СЗ = recv_nack 

СА = гесу аск 

C5 = send one dat over 

Сб = send all dat over 

C7 = send all dat over 

C8 = send all dat over 

C9 = -tx еп | тесу timeout 

At any moment, once the softreset is 
coming, it enters to IDLE state. 


8.13.6 Control Registers 


Memory map 


те [шмш | 


E Reserved 
0х004С 
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Жалы Jum | o 


Register Descriptions 


8.13.6.1.1 SIM TX Registers 
Description: SIM card transmit register 


ШТЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕ 
LIMEN RN 


Reserved 
Type 


о МИНИ 
ee а ЕНЕ ОЕ ЗВ Е ЕВ ОЕ СИ 
Што АИ ПАЈА ЕЕ ВЕ ТЗ ЕВ ЗВ И ЗВ ПЗ СЗ ЕИ ЕСЕН НС 
| Name | EET. GN _____ 


Reserved SIM TX 


24ћ0 Reserved 
Writing to this reg will send data 
to Tx FIFO and then the data 
get transmitted 
8.13.6.1.2 SIM RX Registers 


Description: SIM card receiver register 
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"m [ss [ou [ [35 [= [в 2 [5 s [№ [т [o 


Reserved 


[31:8] 24'h0 Reserved 
SIM RX [7:0] Read from this address retrieve 
data from Rx FIFO 


8.13.6.1.3 SIM 5150 Registers 
Description: _ SIM card status registers 0 


Lm [и o [2 [2 2 [25 [25 [2 [| Га Га [ 9 | s [e | v [ 6] 
ро 


Reserved 


Field Name Bit R/W Reset Description 
Value 


ра [mo Ген 
тро Prot ВХ received timeout 
PROT RXRCV TIMEOUT STS | [13] БЕЛИ 3 interrupt status 
тро Prot receive data end 
PROT RECV DAT END STS | [12] БЕН ЕЕЕ interrupt status 


АХ OVERRUN 575 [11] во |110 | RX over run status 
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TX-OVERRUN STS [10] IRO |10  |TXoverrun status 


RX TOUT STS Ig ао t | Status bit for Rx time out 


ACT DONE STS no po m Status bit for active done 


EARLY. АТВ STS Status bit for early answer 
== геѕеї 


— su Hu D — the RX guard error 


URSP CARD STS по [RO [tho [Status bitorunresp card 
р Status bit for 
; Status bit for 


TX EPT STS ІШ |во [190 | Status bit for Tx empty int 
ВХ FULL STS |) ___|во |1 | Status bittor Rx full int 


Note: The SIM INT M (0x0030) register is the masked status. 


8.13.6.1.4 SIM STS1 Registers 
Description: | SIM card status registers 1 


0х000С SIM Card Status Registers (Reset 0х0000) SIM STS1 


| ви [ај | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 Дао | 19 16 |17 | 16 | 


Reserved 


Reserved 


DEACTIVE ON = во [|100 | Busy in deactivation process 


Activation status, 1: activated; 0: 


SIM DATA нов с | Reflect of sim dataiopin | of sim data io pin 
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8.13.6.1.5 SIM IE Registers 
Description: SIM card interrupt enable 


[wore Гам стената ване енот — | — МЕ] 
Cm [s D [= [o [o [o [05 [9 [в [= T8 T | 5 [8 [9 | 


Reserved 


ПС ECT RS ЕЕС REC ОЕ ЕА 


Reserved 


Field Name Bit R/W Reset Description 
Value 


ЕН a [mo — mm СИ 


РВОТ ВХВСУ TIMEOUT Е | [13] ЕЕ ЕН 4. шеш 
PROT-RECV DAT END IE | [12] LN GB NE 0 end 


RX | ИХ ОМЕВАОМЈЕ == | ЈЕ EET 1] ЕСЕН ЕН јо | | ВХ over run enable = | омег гип | ВХ over run enable = | 
ТҲ OVERRUN IE т = кос TX over run enable 
RX TOUT ЈЕ DE 5:993 Enable bit for Rx time out 
| АСТ ООМЕЈЕ | | | | | DONE IE m e _ Enable bit for active done 


EARLY. ATR IE Enable bit for early answer 
=== геѕеї 


ЕН = 
асај ан [то [кемиши | 


8.13.6.1.6 SIM ІСІН Registers 
Description: SIM card interrupt clear 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
LIMEN RC NN 


Reserved 


Field Name Bit RAN Reset Description 
Value 


а [mo јак 
RAN тро Prot ВХ received timeout 
PROT ВХВСУ TIMEOUT CLR | [13] UELLE interrupt clear 
PROT RECV DAT END CLR [12] RAN тро Ргої гесеіуе даїа епа 
interrupt clear 


RX TOUT CLR rM Clear bit for Rx time out 


| АСТ РОМЕ А. | DONE CLR Rw | |fho | | тћо _ | | Clear bit for active бопе | | Clear bit for active бопе | for active done 


eee 
ранет [шй [aw [то Горан | 


8.13.6.1.7 SIM. CTLO Registers 
Description: SIM card control registers 0 
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Св [и [о |» |» |“ |» |з | [ж [а [= о | о [в [т [те 
ъз ми NM 


Reserved 


RES ЗЕ: DO | TX | вх sne “FS Fr 
a e FOT ACT | EN EN EXE 
_EN 


[31:16] 5 |16h0 | Reseved | 


TX DOUT LOW [15] "ww dd the Tx data to low logic 
„ша Ro то 


thos [Reseed | 


3 E! the active/deactive 


a г 38 С. мшу 1 кшк 


но [мю | то | LN 


sim card 


[SIM RST — RST ве m pm Reset the sim card module 
RX | АХ НЕО_В5Т | RST = mm [Resetthe Вх ЕО | the Rx [Resetthe Вх ЕО | 


Transmit data looped back to 
0: Even Parity 
DD PRT 2 R 1'hO 

0: high logic level represent "0" 

LOGIC LEVEL [1] R/W Tht he ^ p iaa 
1: high logic level represent “1 
Bit convention: 

BIT_COVT R/W Thi 0: MSB (bit 7) transmitted first 
1: LSB (bit 0) transmitted first 
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8.13.6.1.8 SIM CTL1 Registers 
Description: SIM card control registers 1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕГІ 


Reserved 
Type 


ko 
m AD SPD CTRL = СІК МОРЕ WDAT SWT | RDAT SWT 
NER E 


[ne]. wc. RNC US Бе а 
па ари Ре ЕСКИ KAEBKARHRR 


Field Name Reset Description 
е = 


ИШЕ ИШИНИ ЧИНИ the speed of the 
AD SPEED CTL [15:13] active/deactive sequence. 
0: slowest, 7: fastest. 


SimCard inner clock polarity 
when the sim clk is stopped. 
Note: 

CLK PL INNER [12] When SIM СІК PL SEL =0, 
this register is invalid, and the 
polarity are set by the global 
register outside the controller. 


СОКЕМ | EN пу [RW ___| то | Enable for the sim clk output 


Select the sim clk speed. The 
sim CLK is divided 
From the ARM bus clock: 
0: ARM CLK/2 
1: ARM СІК/4 
CLK MODE [10:8] 2: ARM CLK/8 
3: ARM CLK/16 
4: ARM CLK/32 
5: ARM CLK/64 
6: ARM CLK/128 
7: ARM CLK/256 


[irs o С С S 


SimCard clock polarity selection. 
CLK PL SEL [4] R/W ьо 0: Select outar polarity solacio 

1: Select inner polarity selection 

(SIM_CLK_PL_INNER) 
WDAT_SWT [3:2] Write data switch 
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2’b00: SIM TX = МРАТ[7:0]; 
2'b01: SIM TX = WDAT[31:24] 
2'b10: SIM TX = WDAT[23:16] 
2'b11: Reserved 


Read data switch 
2'b00: 
RDOUT = (24'h0, SIM ВХ) 
, 2504: 
RDAT SWT [1:0] R/W 2'hO RDOUT = (SIM. RX, 24'h0) 
2'b10: 
RDOUT={8’h0,SIM_RX, 16’h0 ] 
2'b11: Reserved 


8.13.6.1.9 SIM_RX_CK_DVD Registers 
Description: SIM card RX clock divider control 


ШІНЕНЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
Кеј ОИ 


Reserved 


Type 


л eee БЕРЕ 
| sese | ВЕНИ ШК Б В ПОЗ БН О ШЕ ЈАС CON ЕСИЕУЕ 
ЕСЕАЛДЫИЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕУЕЛЕНЕЕЕЕИ 
еј 7ЛәҺЬ.. змяоқн 0 (| 


SIM RX СІК DIV 


Type RW 


| пезе | о | о | о ER СИ ЕНЕНЕНЕНЕНЕН 


[31:16] ВО 16710 Reserved 
. ; Clock divider bit O to 15 for 
SIM RX CK DIV |[15:0] RAN 16'h1740 receiving data 


8.13.6.1.10 SIM SEH Registers 
Description: SIM card retransmit control 
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[тоон _____[ымсианәтиетї ТИ эн 
ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
ССЗ o NN 


Reserved 


ШЕ: TX ETU SEL EX ЫН DMA OMA E TX RETRX LMT RX RETRX LMT 


| Type | 


Select the Tx etu divider: 

0х111: the Tx etu is decided by 

sim tx clock divider at 
TX ETU SEL [15:13] address 0х0034 

Others: the Tx etu is the same 

as Rx etu. 


[frre me [meme — — — — 


In TX mode, once TX FIFO 
empty, whether DMA request 
, keep its value until ОМА 
TX DMA SEL [11] RAN ThO acknowledge is arrived or not 
0: keep 
1: not keep 
In RX mode, once RX FIFO full, 
whether DMA request keep its 
value until DMA acknowledge is 
RX DMA SEL [1 0] RAN 1'hO arrived or not 
0: keep 
1: not keep 


ратк m faw [me ___| кома ледене | 
[ow ces [ы [аи о | РХ ба mosse | 


8.13.6.1.11 SIM TGC Registers 
Description: SIM card turnaround guard control 
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Em [и ||» [а [и |» [se] |» [и | e| [зв [т [№ 


Reserved 


Times in bit unit between the 
Times in bit unit between the 
GUARD TIME [7:0] 8'h30 consecutive byte during data 
transmission to the SIM card. 


8.13.6.1.12 SIM WDT Registers 
Description: SIM card watchdog control 


SIM Card Watchdog Control (Reset 0x0803) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[ате взше 


Reserved 


[fers [ro [вм 


Watch dog timer limit for Rx 
WDOG_CNT_LMT [15:2] R/W 14'h200 retransmit watch dog 
Unit is etu. 
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dog timer. This timer watches 
when Rx re-transition is 
happening and it will flag the 
unresponsive card int when the 
data from the sim card is time 
out (no data comes back) 


8.13.6.1.13 SIM INT M Registers 
Description: SIM card interrupt mask 


Description: SIM card interrupt enable 


Lm [s | » [2 2 [25 [25 [ [5 Га Га [ 9 | s [e | v [ v | 


Reserved 


Field Name Bit R/W Reset Description 
Value 


PROT_RXRCV_TIMEOUT_MSK | [13] rope — ерата МЕ 
РВОТ RECV DAT ЕМО MSK | [12] ELE 4 .. eng 


RX_OVERRUN_MSK [11] IRO [ího  |RXoverrun masked 
TX OVERRUN MSK [10] во [тю |TXoverrun masked 
RX TOUT MSK е [во то | Masked bit for Rx time out 
| АСТ DONE МК = | DONE MSK m SL Masked bit for active done 


to Г NAE И 
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RX GUARD ERR MSK Masked the RX guard error 
URSP CARD MSK oe Masked bit for unresp card 


TX PRT ERR MSK Masked bit for 
їх parity error 


Masked bit for 
TX EPT MSK = Masked bit for Tx empty int 
RX FULL MSK m о бю Masked bit for Rx full int 


8.13.6.1.14 SIM TX CK DVD Registers 
Description: SIM card TX clock divider control 


Cm [s Tw] [8 [vw |» [a [ж [2] [ж | s  [ 7 | 


Reserved 


SIM TX CLK DIV 


Ген Ја јин В то а а те ПС С CREE ШЕШЕН 


[31:16] ВО 16710 Reserved 
SIM TX CK DIV [15:0] RW 16'1740 чн Шала аса 


8.13.6.1.15 SIM_WDT1 Registers 
Description: SIM card watchdog control 1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСІ 
Dae == 


Reserved 
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ы |в” |о ањо | Reserved | 


Watch dog count limit for Rx 
SIM WDT1 [13:0] R/W 14'h200 time out. 
Unit is etu. 


8.13.6.1.16 SIM CTL2 Registers 
Description: SIM card control 2 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ame HN 


Reserved 


[ыш [о [тъз memes — | 
[irs fo me аена 


8.13.6.1.17 SIM STS2 Registers 
Description: SIM card status registers 2 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 
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бо [те 
TX FIFO СМТ | [14:8] во ____|7ћо  |TxFIFO data count 


O fa fo [m јан 


8.13.6.1.18 SIM_CTL3 Registers 
Description: SIM card control 2 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
эе ми 


Reserved 
те | 0 ве 2) 
| St [15 | м | t | 12 | 1 | 00 | о | в | "| 6 | 5 | 4 [83 | 2 | "| о| 
туе Se 


Crs ro [тт 


Data line pull high counter at 
the end of the OE end. 
The unit is APB clock. 
DATA_PH_CNT [5:0] R/W 5’hO 0, no pull high (legacy) 
1, pull high 1 clock 


8.13.6.1.19 SIM PROTO Registers 
Description: SIM card Prot registers 0 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
em -- 


Reserved 


Type 


REC PRO 
Reserved мел а vop Е 
RST 


| Type | 


[mes [m — Ге 
[ms [m [ano ја 


Received timer enable, it is 
RECV TIMER ЕМ | [4] based on unit ЕТУ, not unit 
clock. 


Protocol mode 
2100: Normal mode 
27501: Has “АСК” ог “NACK” 
as response, the data will 
PROT MODE з соте аћег {Пе гезропзе. 
2910: No "АСК" ог “МАСК”, 
data will come soon after the 
commands are sent. 
2'b11: Reserved 
Prot soft reset. 
It is auto clear to 0 soon after 
software write it to O. 
РНОТ SOFTRST It is recommend that in every 
process, write this bit before 
PROT START, but not writes 
them at the same time. 
Prot start signal. 
Software writes 1 to start the 
PROT START protocol mode. 
It is auto clear to O soon after 
write 1 to it. 


8.13.6.1.20 SIM PROT!1 Registers 
Description: SIM card Prot registers 1 
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ЕСЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


| Мате | SET NULL VALUE SET ACK VALUE 
Type 
| Резе | о |! |' |о {о [о [о [ото то јо то [о] 


[ыш [mo fo 


Зе NULL state value, 
Default is 0x60. 

SET NULL VALUE | [15:8] R/W 860 The NULL data ми be 
discarded and it won't fill to the 
RX buffer. 
Set ACK state value. 
Default 15 ОХА4, 

SET ACK VALUE |[7:0] R/W ВЋА4 уне, the valid АСКМАСК 
value is : 
АСК : 0xA4, 0xA5(ACK+1) 
МАСК: Ох5В, Ох5А(МАСК-1) 


8.13.6.1.21 SIM РВОТ2 Registers 
Description: SIM card Prot registers 2 


ШІЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
LIMEN RN 


Reserved 


ЖЕЛЕ ЕЕ УЕЛ Е СЗ ЕС СИ E С С Е ИКИ 


RECV SET TIMEOUT 


ші 
е С Те СО ОС ОСИ ОСЗ ОСЗ ОСИ ЕНЕНЕНЕЕЕЕ 


1 


[ess [Ro Ген 
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Set received timeout 
parameter. 


RECV SET TIMEOUT : j The timer is start when the last 


received data is get. 
The timer unit is ETU. 


8.13.6.1.22 SIM РНОТЗ Registers 
Description: SIM card Prot registers З 


Pen [и [о |» [ав а |» [= | и |» [= [т [ж | пе [в [эт [пе 


Reserved 


Res Res 
ae SEND_CMD_NUM ole SEND_DAT_NUM 


| Type | 


FAN send command number 


НЕС, инее наи 
SEND DAT NUM ЕЕ Dep le 100 Set send data number 


8.13.6.1.23 SIM PROTA Registers 
Description: SIM card Prot registers 4 
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Pen [и [о |» [а] |» [ж | и |» [ж [т [ж | пе [в [эт [пе 


Reserved 


Reserved RECV DAT NUM 


ші 
Pe Дю 1 7 9 
ret a Ee Ee ER ER ER S С ОС ОС ОСИ ОС ОС ОС ОС С 


ра [mo — pe [memes | 
[mw |n feo ана 
sno рат мм [eo [AW оно БЕБЕЕСІСТІТТІТІЛІ ЖЕН 


8.13.6.1.24 SIM PROTS Registers 
Description: -SIM card Prot registers 5 


Pex [s T | ае [2 з [25 [2 [5 Гаа Гао | s [тв | v С 


Reserved 


ра о БЕНЕН ЕТ: 
m e je  — 


d d t 


SEND DAT CNT 40°hO тю — data counter 
(for debug) 


8.13.6.1.25 SIM PROTS6 Registers 
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Description: SIM card Prot registers 6 


Fm [sro | [ж] [2e | = [з [2 Га [n [m | e| e [зт [в 
[heme З 8 


Reserved 


Reserved ВЕСУ DAT СМТ 


| Name | 
| Туре ШИ у - д _ 
L3  /ЕЕНЕИЕНЕНЕНЕНЕНЕШЕНЕН 


[mes СИ С 
[mw [m feo — [meme — — — — 


RECV. DAT. CNT 10'ho reserved data counter 
(for debug) 


8.13.6.1.26 SIM РНОТТ Registers 
Description: SIM card Prot registers 7 


Ce [s T9 [= [ [7 [0 [5 [4 | Гаа [9] ае е 
C 


Reserved 


ви До ро ре ререре ре ре рр ре ре р 
rer | = | за | па |» | п | по | е је | г ||» | „јаје | 


Res Res 
INVLD VAL OCCR NUM MARK ST ОССВ NUM ene PROT.: Е SIAT ene SET_MARK_STATE 


т» 9 | 7» [e - [Ie -— 
ЕЛІЛЕНЕНЕЯЕНЕЗЕНЕНЕНС” г: г. | И 


Field Мате Bit R/W | Reset | Description 
Value 


petite] [но [лепо |Reseved | 


When PROT MODE -- 1, there exists one error 

case that before the ACK/NACK, some invalid 

value except NULL will be received. This 
ІММІД VAL | register record the invalid value occurred times. 
OCCR NUM Е ^hÜ | The received data will be stored in the RX FIFO. 

(Note: When the value is 4’hF, then it indicates it 

is bigger or equal 4’hF) 

Write PROT_SOFTRST=1 to clear it 
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Once the SET MARK STATE is occurred, and 
then these bits will record the occurred numbers 
of the set states until the software writes 1 to 
clear CLR MARK STATE. 
MARK ST . 118 This register give programmer а method to 
OCCR NUM 115: monitor whether a specified state have been 
occurred ever and the occurred times. 
(Note: When the value is 4’hF, then it indicates it 
is bigger or equal 4’hF) 
Write PROT_SOFTRST=1 to clear it 


[fm e m [mew CS 


Indicated the current protocol state. 
З'ЋО: IDLE state 
3'h1: SEND CND state 
3'h2: WAIT RSP state 
РВИ TM | ај 373: SEND 1 DAT state 
3'h4: SEND N DAT state 
3'h5: RECV DAT state 
а= Reserved 


h h 
SET MARK STATE [2:0] RW |3h7 нші... аа е oe that you want to monitor, 
Default 3'h7 (a reserved state) 


814 ЕММС Host 


Вазе Адаг Вапде Addr Мар Description 


0х2030_0000 ~ 0x203F_FFFF 50100 (EMMC) Control Register 


0x2040 0000 ~ 0х204Ғ ЕЕЕЕ 50101 (EMMC) Control Register 


0х2050 0000 ~ Ох205Е ЕЕЕЕ 50102 (EMMC) Control Register 


0х2060 0000 ~ 0x206F ЕЕЕЕ eMMC Control Register 


8.14.1 Overview 


The EMMC Host Controller is a Host Controller with an ARM processor interface. The 
EMMC Host Controller handles EMMC/EMMC Protocol at transmission level, packing data, 
adding cyclic redundancy check (CRC), start/end bit, and checking for transaction format 
correctness. 


8.14.2 Features 


Meets SD Host Controller Standard Specification Draft Version 3.0 
Meets SDIO card specification version 2.0. 

Meets SD Memory Card Security Specification version 1.01. 

Meet JEDEC EMMC spec JESD84-B45 

Supports both DMA and Non-DMA mode of operation 

Capacity of Memory 
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(1) Standard Capacity SD Memory Card(SDHC) 
(2) High Capacity SD Memory Card 
(3) Extended Capacity SD Memory Card 
€ Voltage range: 
High Voltage SD Memory Card - Operating voltage range: 2.7 -3.6V 


•  UHS-I SD Memory Card - Operating voltage range VDD1:2.7-3.6V 
VDD2:1.70-1.95V 


е Bus Speed Mode 


(1) Default Speed mode: 3.3V signaling, Frequency up to 25MHz, up to 12.5 
MB/sec 


(2) High Speed mode: 3.3V signaling, Frequency up to 50MHz, up to 25MB/sec 
(3) SDR12:UHS-I 1.8V signaling, Frequency up to 25 MHz ‚ир to 12.5MB/sec 
(4) SDR25:UHS- 1.8V signaling, Frequency up їо 50 MHz, up to 25MB/sec 

(5) SDR50:UHS-I 1.8V signaling, Frequency up to 100MHz, ир to 50MB/sec 


(6) DDR50: UHS-I 1.8V signaling ,Frequency up to 50MHz, sampled on both 
clock edges, up to 50MB/sec 


е Supports 1 bit, 4 bit ,8bit SD modes, 8bit SDR50 up to 100MB/sec 
е Allows card to interrupt host т 1bit, 4 bit SD modes. 
€ Cyclic Redundancy Check CRC7 for command and СНС16 for data integrity 
• Supports Read wait Control, Suspend/Resume operation. 
€ Supports FIFO Overrun and Underrun condition by stopping SD clock 
€  Conforms to AMBA specification AHB (2.0) 
8.14.3 Main feature change list for eMMC card 
1) UHS-I MODE support: DDR50,SDR50,SDR25,SDR12 (PHY + delay line) 
2) Command line boot mode 
3) Auto cmd 23 added. 
4) Relative register change: Capability value, Preset value, Host version... 
5) Force event for error interrupt 
) 


[92] 


ста 6 voltage switch sequence 


8.14.4 Bus Timing 


SDR 25/SDR12 bus timing 
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| 'РР | 
< = > 
a NE | 
---- min (Vig) 
CLK 50% Ұр | «— 50% Vpp 
= *" | + i і ---- шах (Уп) 
ЧО! ~ «ІНІ «ПН 
---- шіп (Уін) 
Input Data 
| | ---- max (Vg) 
tODLY ‘OSU |, ‘OH 
| >a » 
! | ---- min (Уон) 
Output Data nvalid | Data 
i | ---- шах (VoL) 
Data must always бе sampled оп the rising edge of the 
clock. 


SDR 25 mode card interface timing 


Parameter Symbol Min Max Unit Remark 
Clock CLK(1) 
Clock frequency Data fPP 0 52(3) MHz | CL<= 30 pF 
Transfer Mode(2) Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 6.5 ns CL <= 30 pF 
Clock low time tWL 6.5 ns CL <= ЗОРЕ 
Clock rise time(4) ІТЕН ns CL <= 30 pF 
Clock fall time tTHL ns CL <= ЗОРЕ 
Inputs СМО, DAT 
Input set-up time tlSU ns CL <= ЗОРЕ 
Input hold time ИН ns CL <= ЗОРЕ 
Outputs CMD,DAT 
Output delay time during | tODLY 13.7 ns CL <= ЗОРЕ 
data transfer 
Output hold time tOH 2.5 ns CL <= ЗОРЕ 
Signal rise те (5) ІНІБЕ ns CL <= ЗОРЕ 
Signal fall time tFALL ns CL <= ЗОРЕ 
NOTE 1. CLK timing is measured at 50% of VDD. 
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NOTE 2. A MultiMediaCard shall support the full frequency range from 0-26Mhz, or 0-52MHz 
NOTE 3. Card can operate as high-speed card interface timing at 26 MHz clock frequency. 
NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), and 
outputs CMD,DAT rise and fall times are measured by min (VOH) and max (VOL). 


SDR12 card interface timing 


Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock frequency Data fPP 0 26 MHz | CL<= 30 pF 
Transfer Mode(3) Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 10 ns CL <= ЗОРЕ 
Clock low time tWL 10 ns CL <= ЗОРЕ 
Clock rise time(4) tTLH 10 ns CL <= ЗОРЕ 
Clock fall time tTHL 10 ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tlSU 3 ns CL <= ЗОРЕ 
Input hold time ЇН 3 по СЕ <= ЗОРЕ 
Outputs CMD,DAT 
Output set-tup time(5) tODLY 11.7 ns CL <= ЗОРЕ 
Output hold time tOH 8.3 ns CL <= ЗОРЕ 


NOTE 1. Тһе card must always start with the backward-compatible interface timing. 
The timing mode can be switched to high-speed interface timing by the host sending 
the SWITCH command (CMD6) with the argument for high-speed interface select. 
NOTE 2. CLK timing is measured at 5096 of VDD. 

NOTE 3. For compatibility with cards that support the v4.2 standard or earlier, host 
should not use » 20 MHz before switching to high-speed interface timing. 

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. tOSU and tOH are defined as values from clock rising edge. However, there 
may be cards or devices which utilize clock falling edge to output data in backward 
compatibility mode. Therefore, it is recommended for hosts either to settWL value as 
long as possible within the range which will not go over tCK-tOH(min) in the systemor 
to use slow clock frequency, so that host could have data set up margin for those 
devices. 

In this case, each device which utilizes clock falling edge might show the correlation 
either between tWL and tOSU or between tCK and tOSU for the device in its own 
datasheet as a note or its' application notes. 


DDR50 bus timing 
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These timings applies to the DAT[7:0] signals only when the device is configured for dual data 
mode operation. 

In this dual data mode, the DAT signals operates synchronously of both the rising and the falling 
edges of CLK. the CMD signal still operates synchronously of the rising edge of CLK and 
therefore complies with the bus timing specified in section 12.7, therefore there is no timing 
change for the CMD signal 


| РР | 
4-—— — — — ———— ——————» 
CLK них. 
---- шах (Vg) 
=> 
150аа | 
< >» 
---- min (Vig) 
Input | DATA Invalid 
| ---- шах (Уп.) 
І І | 
І Џ 
tODLYddr(max) foDLYddr(max) 
а +» 4 ы» 
| *ODLYddr(min) | ‘ODLYddr(min) 
+ | + | | + 
! ! І : --- min (Хон) 
Output (Еј DATA || "РАЃА | DATA 
І Á | | | | І --- шах (Voi) 
i ! | І | ! I 
In DDR mode data on DAT[7:0] lines are sampled on both edges of the clock 
(not applicable for CMD line) 
DDR50 card interface timing 
Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock duty cycle 45 55 96 Includes jitter 
phase noise 
Inputs DAT(referenced to CLK-DDR mode) 
Input set-up time ЏоЏааг 12.5 по СЕ <= 20 рЕ 
Input hold time tlHddr 2.5 ns CL <= 20 pF 
Outputs DAT(referenced to CLK-DDR mode) 
Output delay time during | tODLYddr | 1.5 7 ns CL <= 20 pF 
data transfer 
Signal rise time (all tRISE 2 ns CL <= 20 pF 
signals) 
signal fall time (all tFALL 2 ns CL <= 20 pF 
signals) 
NOTE 1. CLK timing is measured at 50% of VDD. 
NOTE 2. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max 
(VIL), and outputs CMD, 
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8.14.5 


V.0.1 


DAT rise and fall times are measured by min (VOH) and max (VOL) 


Signal Description 
The connection of EMMC host PADs is shown in the following figure. 


Host e«MMC Device Controller 


Host Сюск, СМО, Data l 
і Пеуісе 


ntroller ! Е 
че Controller 4000 
Reset Specified by е•ММС Standard 
VCC, УССО, : 
VSS, VSSQ Implied by е• ММС Standard, but out of scope 


[ | Out of Scope 


Figure 8-54 EMMC Host connection 


AHB Master 


The AHB master initiates a read or write transaction with the memory if the Data 
transaction is done using DMA data transfer method. 


AHB Target 


The AHB target is having the EMMC control registers and these registers are programmed 
by the ARM processor through the AHB target interface. The data transaction is performed 
through the AHB target interface in case of Programmed IO method of data transfer. 


EMMC Host Controller 


The EMMC Host Controller comprises of Host AHB interface, EMMC controller registers, 
Bus monitor, СІК gen, CRC generator and checker (CRC7 and CRC16),. The Host AHB 
interface acts as the bridge between the ARM processor and Host Controller. The EMMC 
controller registers are programmed by the ARM processor through AHB target interface. 
Interrupts are generated to the ARM processor based on the values set in the Interrupt 
status register and Interrupt enable registers. Bus monitor will check for any violations 
occurring in the SD bus and time-out conditions. 


The Clock generation block will generate the SD clock depending on the value 
programmed by the ARM processor in the Clock Control Register. The CRC7 and CRC16 
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generator calculate the CRC for command and Data respectively to send the CRC to the 
EMMC card. The CRC7 and CRC16 checker checks for any CRC error in the Response 
and Data send by the EMMC card. 


8.14.6 Control Registers 


Memory map 


ае си ст 
и О ET 
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Note: 


The ЕММС host controller registers given above are for Slot 1. The same set of 
registers is used for Slot 2. 


Address range for Slot 1: 0x0000 ~ ОХООЕЕ 
Address range for Slot 2: 0x0100 ~ OxO1FF 


Register Descriptions 


8.14.6.1.1 SYS ADDR 
Description: DMA system address 


Pex [з [| [ж [г [ж а ә а [= [= [ш [з [зв [т [л] 
С | я NN 


DMA SYS ADDR 


Type RW 


rr See т ______- 
RE НИ ЕЕ РА ПС ЕЕ В ЗВ ИЗ АЕ 
ЕСЛИ ВЕ ЕЙ ПЕ Е ЕВ ВИЗ ПЕ КС СИ 
Ше. 84.00 -__ 


DMA SYS ADDR 


эн 


Неја Мате Туре | Reset | Description 
Value 


ОМА SYS ADDR | [31:0] RAW |S2'hO | This register contains the system memory address 
for a DMA transfer. When the Host Controller (HC) 
stops a DMA transfer, this register shall point to the 
system address of the next contiguous data position. 
К can be accessed only if no transaction is executing 
(i.e., after a transaction has stopped). Read 
operations during a transfer return an invalid value. 
The Host Driver (HD) shall initialize this register 
before starting a DMA transaction. After DMA has 
stopped, the next system address of the next 
contiguous data position can be read from this 
register. The DMA transfer waits at every boundary 
specified by the Host DMA Buffer Size in the Block 
Size register. The Host Controller generates DMA 
Interrupt to request to update this register. The HD 
set the next system address of the next data position 
to this register. When most upper byte of this 
register (0x0003) is written, the HC restarts the DMA 
transfer. When restarting DMA by the resume 
command or by setting Continue Request in the 
Block Gap Control register, the HC shall start at the 
next contiguous address stored here in the System 
Address register 


8.14.6.1.2 BLK SIZE 
Description: Block Size and Count 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
pene А З НН 


BLK смт 


Туре 


Cees TR ВІК SIZE 


Field Name Type | Reset | Description 
Value 


BLK_CNT [31:16] | R/V | 1610 | Block count. This register is enabled when Block 
Count Enable in the Transfer Mode register is 
set to 1 and is valid only for multiple block 
transfers. The HC decrements the block count 
after each block transfer and stops when the 
count reaches zero. 

It can be accessed only if no transaction is 
executing (i.e., after a transaction has stopped). 
Read operations during transfer return an invalid 
value and write operations shall be ignored. 
When saving transfer context as a result of 
Suspend command, the number of blocks yet to 
be transferred can be determined by reading this 
register. When restoring transfer context prior to 
issuing a Resume command, the HD shall 
restore the previously saved block count.0x0000: 
stop count0x0001: 1 block0x0002: 2 
blocks...0xFFFF: 65535 blocks 


TR BLK SIZE [15] R/W | 1'hO Transfer block size bit [12]. This bit is added to 
support 4 kb data block transfer. 


НТ ОМА BUF SIZE | [14:12] | АМ | ЗРО Host DMA buffer size. To perform long DMA 
transfer, System Address register shall be 
updated at every system boundary during DMA 
transfer. These bits specify the size of 
contiguous buffer in the system memory. The 
DMA transfer shall wait at every boundary 
specified by these fields and the HC generates 
the DMA Interrupt to request the HD to update 
the System Address register. 

These bits shall be used when the DMA Support 
in the Capabilities register is set to 1 and this 
function is active when the DMA Enable in the 
Transfer Mode register is set to 1. 

000: 4 KB (detect A11 carry out) 

001: 8 KB (detect A11 carry out) 

010: 16 KB (detect A11 carry out) 
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TR BLK SIZE [11:0] 1280 


АРа 
Description: Argument 


8.14.6.1.3 


0x0008 Argument (reset 0х0000 0000) 


WW Ag wv ee 9С7731С Device Specification 


011: 32 KB (detect A11 carry out) 
100: 64 KB (detect A11 carry out) 
101: 128 KB (detect А11 сату out) 
110: 256 KB (detect A11 carry out) 


111: no limit, HC will.not generate the DMA 
interrupt 


Transfer block size. This register specifies the 
block size for block data transfers for CMD17, 
CMD18, CMD24, CMD25, and CMD53. It can be 


accessed only if no transaction is executing (i.e., 
after a transaction has stopped). Read 
operations during transfer return an invalid value 
and write operations shall be ignored. 

0x0000: no data transfer 

0x0001: 1 byte 


0x0002: 2 bytes 


0x0200: 512 bytes 


ARGUMNET 


[0x0008 7 | Argument treset oxoo00_0000) | | (5 ARGUMNET | 
| Be | 0 зо | 29 | 2в | 27 | 26 | 25 | 26 | 23 | 22 | zt (o9 | 19 | v8 | 17 | 16 | 
SE ИИ 


ARGUMENT [31:16] 


ARGUMENT [15:0] 


Type 


[ARGUMENT f| 


8.14.6.1.4` ТЕ MODE 


Field Name Type | Reset | Description 
Value 


[31:0] 32'h0 | Set command argument here | command | Set command argument here | here 


Description: Transfer mode and command 


М.0.1 
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Transfer mode and command (reset 0х0000 0000) 
ICHEREIEIEIEAEIESERERERERESCIETEAES 


CM 
DAT 
BOO 1. DI Res 
ТА | №. СМО INDEX СМО TYPE AF ND | вс. erve і 
Ск | воб SEL | CHK | CHK 
СЕМ | ЕМ 


m шшш. НАНЕСЕ 
В Е Е О р Е шн ЕИ 


МОС ВЕК 
ТВ АЏТО СМО т ОМА 
Reserved ІК. ЕМ ЕМ 
N — SEL 


a 7 EXCIEXCIECONCISESE 


Неја Мате Туре | Reset | Description 
Value 


BOOT ACK [31] RW о Set їо indicate the host whether card will send 
boot ack 
1’b1: send boot ack 
1760: not send boot ack 


CMD LINE BOOT [30] RW |160 Set to begin drive low. cmd line and waiting to 
receive boot data block 
1:51: Drive ста line low 
1760: not drive ста line 


CMD INDEX [29:24] | RW | 6ћ0 Command index, set to the command number 
(CMD0-63, АСМОО-63) 


CMD TYPE [23:22] | RW | 20 Commend type. There are three types of special 
commands, Suspend, Resume and Abort. These 
bits shall bet set to 006 for all other commands. 
00: Normal 
01: Suspend 
10: Resume 
11: Abort 


DATA PRE SEL [21] RAV | 1710 Data present select 
0: no data present 
1: data present 
This bit is set to 1 to indicate that data is present 
and shall be transferred using the DAT line. It is 
set to 0 for the following: 

1. Commands using only CMD line (e.g., 

CMD52) 

2. Commands with no data transfer but using 
busy signal оп DAT[0] line (Rib or R5b, e.g., 
CMD38) 

3. Resume Command 
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CMD- IND CHK EN [20] RAN Command index check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the index 
field in the Response to see if it has the same 
value as the command index. If it is not, it is 
reported as a Command Index Error. If this bit is 
set to 0, the Index field is not checked. 

CMD CRC CHK EN | [19] RAN Command CRC check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the CRC 
field in the Response. If an error is detected, it is 
reported as a Command CRC Error. If this bit is 
set to 0, the CRC field is not checked. 


па јамјто ея 


RESP TYPE SEL [17:16] | ЕЛУ | 2'hO Response type select 
00: no response 
01: response length 136 
10: response length 48 
11: response length 48, check Busy after 
response 


раа [ww [re nem о 


EXT ОМА EN 1710 External ОМА enable 
0: Disable 
1: Enable 
Control the Input enable of clock SD СІК, it's the 


SDCARD CLK IE N 
invert logic. 


1: Disable 
0: Enable 


MULT_BLK_SEL Multiple/single block select 


0: single block 
1: multiple blocks 


DATA_DIR_SEL Data transfer direction select 


R/W 
0: write (Host to Card) 
1: read Н їо Нові) 


——" CMD EN 5 2] ТО Auto mowi ooo enable 
00: disable 
01: Auto CMD12 Enable 
10: Auto CMD23 Enable 
11: Reserved 
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1: Auto CMD12 Enable :Multiple block transfers 
for memory require CMD12 to stop the 
transaction. When this bit is set to 1, the HC shall 
issue CMD12 automatically when last block 
transfer is completed. The HD shall not set this 
bit to issue commands that do not require 

CMD12 to stop data transfer. 

2: Auto CMD23 Enable: 

When this bit field is set to 10b, the Host 
Controller issues a CMD23 automatically before 
issuing a command specified in the Command 
Register The Host Controller Version 3.00 and 
after shall support this function. The following 
conditions are required to use the AUTO CMD23. 
Auto CMD23 Supported 

A memory card that supports CMD23 

Only support non-DMA mode now 

Only when CMD18 or CMD25 is issued 

Auto CMD23 can be used with or without ADMA, 
By writing the Command register, the Host 
Controller issues a CMD23 first and then issues a 
command specified by the Command Index in 
Command register. If response errors of CMD23 
are detected, the second command is not issued. 
А СМО 23 error is indicated. in the Auto CMD 
Error Status register. 


BLK СМТ EN Block count enable 
0: disable 
1: enable 
This bit is used to enable the Block count 
register, which is only relevant for multiple block 
transfers. When this bit is 0, the Block Count 


register is disabled, which is useful in executing 
an infinite transfer. 


DMA enable 
0: disable 
1: enable 


DMA can be enabled only if DMA Support bit in 
the Capabilities register is set. If this bit is set to 
1, a DMA operation shall begin when the HD 
writes to the upper byte of Command register 
(0x000F). 


8.14.6.1.5 RESPONSE 
Description: Response 0, 1, 2, 3, 4, 5, 6, and 7 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


RESPONSE [31:16] 


ЕСІ | te и Це GEO CR В Е Р ЕС Е ТЕЗ ВИ 
m o O o (о _____-___-_--_- 


RESPONSE [15:0] 


ров 
ІКИКИКИКИКИЕНЕНЕБЕНЕНЕНЕНЕНЕНЕНЕН 


0х0014 Response 2 and 3 (reset 0х0000 0000) RESP2&3 


| ei [зт | о | 29 | 2в | 27 | 299 25 | зм | 23 | 22 | 21 | 20 | № | яв | 17 | 16 
[Name | (СУ ___ З З || 


RESPONSE [63:48] 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
име | OES 


RESPONSE [95:80] 
кои 
ППС С вареза ПВ ПП ЕС ЕВ 
ВЕ С ПЕ ПС ПВ ПЕ ВС 
| Мате | RESPONSE [79:64] 

ECA Se ОН 
> ЕС САС ПСП ПС ПЕ КС Es 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


RESPONSE [127:112] 


ЕСШЕЛЕЛЕНЕЛЕЛЕЛЕЛЕН ЕЕНЕЛЕШЕНЕЗЕШЕЙ 


RESPONSE [111:96] 


ІЕИКИКИКИКИКНЕНЕБЕНЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Type | Reset | Description 
Value 


RESPONSE [127:0] 128'h0 | The following table describes the mapping of 
command responses from the SD Bus to this 
register for each response type. In the table, ВІ | 
refers to a bit range within the response data as 
transmitted on the SD Bus, and REP[] refers to а 
bit range within the Response register. 


8.14.6.1.6 BUF PRT 
Description: Buffer Data Port 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
папе | == CS 


BUF DATA 


| m | 15 | 19 | 43 | ча [м [0 ја | тјејвјчјз | г | тој 


BUF DATA 


чу 
КЕЗ EA В Е АИ В В ЕСЕ Е ВЯ ВИ ЕА ре И 
б Б 1 
\Уаше 
through this 32-bit Data Port Register. 


8.14.6.1.7 PRES STATE 
Description: Present State 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЕЕДІКСЕ 


Ы и ШЕ 2 А 


| Туре | 


Reserved Ww =, z Reserved 
EN E 


| Type | 


Field Name Type | Reset | Description 
Value 


[ajro [ао [Reseved | 


DAT7_4_SIG_LVL [28:25] 4'hf DAT [7:4] line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
[28]: for DAT[7] 

[27]: for DAT[6] 
[26]: for DAT[5] 
[25]: for DAT[4] 


CMD SIG LVL [24] Thi CMD line signal level. This status is used to check 
CMD line level to recover from errors, and for 
debugging. 


DATS3 0 SIG LVL [23:20] 4'hf DAT [3:0] line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
[23]: for DAT[3] 

[22]: for DAT[2] 
[21]: for DAT[1] 
[20]: for DAT[0] 


|_________| пала RO јо [Reseved | 


BUF READ EN [11] чо Buffer read enable. This status is used for 
non-DMA read transfers. This read only flag 
indicates that valid data exists in the Host side 
buffer. If this bit is 1, readable data exists in the 
buffer. A change of this bit from 1 to 0 occurs 
when all the block data is read from the buffer. A 
change of this bit from 0 to 1 occurs when all the 
block data is ready in the buffer and the Buffer 
Read Ready Interrupt is generated. 

0: read disable 
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Buffer write enable. This status is used for 
non-DMA write transfers. This write only flag 
indicates if space is available for write data. If this 
bit is 1, data can be written to the buffer. A 
change of this bit from 1 to 0 occurs when all the 
block data is written to the buffer. A change of this 
bit from 0 to 1 occurs when top of block data can 
be written to the buffer and the Buffer Write 
Ready Interrupt is generated. 


0: write disable 
1: write enable 


Read transfer active. This status is used for 
detecting completion of a read transfer. This bit is 
set to 1 for either of the following conditions: 


1. After the end bit of the read command 


2. When writing a 1 to continue Request in the 
Block Gap Control register to restart a read 
transfer 


This bit is cleared to 0 for either of the following 

conditions: 
1. When the last data block as specified by 
block length is transferred to the system. 


2. When all valid data blocks have been 
transferred to the system and no current 
block transfers are being sent as a result of 
the Stop at Block Gap Request set to 1. A 
transfer complete interrupt is generated 
when this bit changes to 0. 


0: no valid data 
1: transferring data 


Write transfer active. This status indicates a write 
transfer is active. If this bit is O, it means no valid 
write data exists in the HC. This bit is set in either of 
the following cases: 

1. After the end bit of the write com mand 

2. When writing a 1 to Continue Request in the 


Block Gap Control register to restart a write 
transfer 
This bit is cleared in either of the following cases: 

1. After getting the CRC status of the last data 
block as specified by the t ransfer count 
(Single or Multiple) 

2. After getting а CRC status of any block 
where data transmission is about to be 
stopped by a Stop at Block Gap Request. 

During a write transaction, a Block Gap Event 
interrupt is generated when this bit is changed to 0, 
as a result of the Stop at Block Gap Request being 
set. This status is useful for the HD in determining 
when to issue commands during write busy. 


0: no valid data 
1: transferring data 
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DAT LINE ACTIVE [2] 10 DAT line active. This bit indicates whether one of 
the DAT line on SD bus is in use. 
0: DAT line inactive 
1: DAT line active 


CMD INH DAT [1] 1'h0 Command inhibit (DAT) 
This status bit is generated if either the DAT Line 
Active or the Read Transfer Active is 1. If this bit 
is 0, itindicates the HC can issue the next SD 
command. Commands with busy signal belong to 
Command Inhibit (DAT) (е.д., R1b, R5b type). 
Changing from 1 to 0 generates a Transfer 
Complete interrupt in the Normal Interrupt status 
register.Note: The SD Host Driver can save 
registers in the range of 0x0000 - 0x000D for a 
suspend transaction after this bit has changed from 
1 to 0. 
0: can issue command that uses the DAT line 
1: cannot issue command that uses the DAT line 


CMD INH CMD тро Command inhibit (СМО) 
If this bit is O, it indicates the CMD line is not in use 
and the HC can issue a SD command using the 
CMD line. This bit is set immediately after the 
Command register (ОХОООЕ) is written. This bit is 
cleared when the command response is received. 
Even if the Command Inhibit (DAT) is set to 1, 
Commands using only the CMD line can be issued 
if this bit is 0. Changing from 1 to 0 generates a 
Command complete interrupt in the Normal 
Interrupt Status register. If the HC cannot issue the 
command because of a command conflict error or 
because of Command Not Issued By Auto CMD12 
Error, this bit shall remain 1 and the Command 
Complete is not set. Status issuing Auto CMD12 is 
not read from this bit. 


8.14.61.8 SD CTRL1 
Description: SD Control Register 
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ХИ ЕЛЕЛЕЈЕЈЕЛЕЈЕЈЕЛЕЈЕЛЕЛЕЛ СЛЕДЕ 


s 
Reserved сто E Reserved a T 


| Туре | 


Неја Мате Type | Reset | Description 
Value 


|_________-__| атал по [smo | Reserved ||| 


WK EN CRD REM [26] RAN | 10 Wakeup event enable оп SD сага removal. 
This bit enables wakeup event via Card 
Removal assertion in the Normal Interrupt 
Status register. FN WUS (Wakeup Support) 
in CIS does not affect this bit. 
0: disable 
1: enable 


МК EN СВО INS [25] RAN |170 Wakeup event enable on SD card insertion. 
This bit enables wakeup event via Card 
Insertion assertion in the Normal Interrupt 
Status register. FN WUS (Wakeup Support) 
in CIS does not affect this bit. 
0: disable 
1: enable 

WK EN CRD INT [24] R/W | 10 Wakeup event enable on SD card interrupt. 
This bit enables wakeup event via Card 
Interrupt assertion in the Normal Interrupt 
Status register. This bit can be set to 1 if 
FN. WUS (Wakeup Support) in CIS is set to 
1. 
0: disable 
1: enable 


О зао но |480 |mesmed | 


INT AT BLK GAP [19] RAN | 10 Interrupt at block gap. This bit is valid only in 
4-bit mode of the SDIO card and selects a 
sample point in the interrupt cycle. Setting to 
1 enables interrupt detection at the block gap 
for a multiple block transfer. If the SD card 
cannot signal an interrupt during a multiple 
block transfer, this bit should be set to 0. 
When the HD detects an SD card insertion, it 
shall set this bit according to the CCCR of 
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ea 


RD_WAIT_CTRL [18] | 
/ || 


STP AT ВІК САР ВЕО | [16] 
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Read wait control. The read wait function is 
optional for SDIO cards. If the card supports 
read wait, set this bit to enable use of the read 
wait protocol to stop read data using DAT[2] 
line. Otherwise, the HC has to stop the SD 
clock to hold read data, which restricts 
commands generation. When the HD detects 
an SD card insertion, it shall set this bit 
according to the CCCR of the SDIO card. If 
the card does not support read wait, this bit 
shall never be set to 1 or DAT line conflict 
may occur. If this bit is set to 0, 
Suspend/Resume cannot be supported. 


0: disable read wait control 
1: enable read wait control 


Continue request. This bit is used to restart a 
transaction that was stopped using the Stop 
at Block Gap Request. To cancel stop at the 
block gap, set Stop at Block Gap Request to 0 
and set this bit to restart the transfer. 


The HC automatically clears this bit in either 
of the following cases: 


1. Inthe case of a read transaction, the 
DAT Line Active changes from 0 to 1 asa 
read transaction restarts 


In the case of a write transaction, the 
Write transfer active changes from O to 1 
as the write transaction restarts 


Therefore it is not necessary for Host driver to 
set this bit to 0. If Stop at Block Gap Request 
is set to 1, any write to this bit is ignored. 


0: ignored 
1: restart 


Stop at block gap request. This bit is used to 
stop executing a transaction at the next block 
gap for both DMA and non-DMA transfers. 
Until the transfer complete is set to 1, 
indicating a transfer completion, the HD shall 
leave this bit set to 1. Clearing both the Stop 
at Block Gap Request and Continue Request 
shall not cause the transaction to restart. 
Read Wait is used to stop the read 
transaction at the block gap. The HC shall 
honor Stop at Block Gap Request for write 
transfers, but for read transfers it requires that 
the SD card support Read Wait. Therefore the 
HD shall not set this bit during read transfers 
unless the SD card supports Read Wait and 
has set Read Wait Control to 1. In case of 
write transfers in which the HD writes data to 
the Buffer Data Port register, the HD shall set 
this bit after all block data is written. If this bit 
is set to 1, the HD shall not write data to Buffer 
data port register. This bit affects Read 
Transfer Active, Write Transfer Active, DAT 
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line active and Command Inhibit (DAT) in the 
Present State register. 


0: transfer 


[Fst so [ww ян — | 


SD8 MODE [5] RAW | 1’b0 SD8 bit mode 
Extended Data Transfer Width 
This bit controls 8-bit bus width mode for 
embedded device. Support of this function 
is indicated in 8-bit Support for Embedded 
Device in the Capabilities register. If a 
device supports 8-bit bus mode, this bit may 
be set to 1. If this bit is 0, bus width is 
controller by Data Transfer Width in the 
Host Control 1 register. 
1: 8-bit Bus Width 
0: Bus Width is Selected by Data Transfer 
Width 


Г (Me fro |29 [Reseved | 


HI SPD EN [2] RAN | 10 High speed enable. This bit is optional. 
Before setting this bit, the HD shall check the 
High Speed Support in the Capabilities 
register. If this bit is set to O (default), the HC 
outputs CMD line and DAT line at the falling 
edge of the SD clock (up to 25 MHz). If this 
bit is set to 1, the HC outputs CMD line and 
DAT line at the rising edge of the SD clock 
(up to 50 MHz). 

0: normal speed mode 

1: high speed mode 

This bit is normally not used. Please set to 
1750. 


5048_МОРЕ RAN Data transfer width, 501 or 504. This bit 
selects the data width of the HC. The HD 
shall select it to match the data width of the 
SD card. 
0: 1-bit mode 
1: 4-bit mode 


је e m eem о — — — — —] 


8.14.6.1.9 SD CTRL2 
Description: SD Control Register2 
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Reserved E Reserved DATA TIMEOUT ONT 


SDCLK FRQ SEL SDCLK FRQ 
.SEL ла. 


| Туре | | ww | 


Неја Мате Type | Reset | Description 
Value 


|. - [ajro [smo | Reserved | 


HW RST CARD [27] RW | 101 Hardware reset for card 
1: Normal work 
0: card reset , should be set back to 1 
manually 


SW RST DAT [26] RAV | 170 Software reset for DAT line. Only part of data 
circuit is reset. DMA circuit is also reset. The 
following registers and bits are cleared by this 
bit: 

e Buffer Data Port Register: 
= Buffer is cleared and initialized. 
Present State register: 
Buffer Read Enable 
Buffer Write Enable 
Read Transfer Active 
Write Transfer Active 
DAT Line Active 
Command Inhibit (DAT) 
Block Gap Control register: 
= Continue Request 
= Stop At Block Gap Request 
Normal Interrupt Status register 
= Buffer Read Ready 
в Buffer Write Ready 
= Block Gap Event Transfer Complete 
0: work 
1: reset 


SW_RST_CMD [25] RAV | 170 Software reset for СМО line. Only part of 
command circuit is reset. The following 
registers and bits are cleared by this bit: 
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Present State register 

= Command Inhibit (CMD) 
Normal Interrupt Status register 
= Command Complete 


SW_RST_ALL [24] RAV | 170 Software reset for all. This reset affects the 
entire HC except for the card detection 
circuit. Register bits of type ROC, RW, 
RW1C, RWAC are cleared to 0. During its 
initialization, the HD shall set this bit to 1 to 
reset the HC. The HC shall reset this bit to 0 
when Capabilities registers are valid and the 
HD can read them. Additional use of 
Software Reset for АП may not affect the 
value of the Capabilities registers. If this bit is 
set to 1, the SD card shall reset itself and 
must be reinitialized by the HD. 

0: work 
1: reset 


| го 23:20] НО |480 [Reserved | 


DATA TIMEOUT СМТ [19:16] | RAW | 4'hO Data timeout counter value. This value 

determines the interval by which DAT line 
timeouts are detected. Refer to the Data 
Timeout Error in the Error Interrupt Status 
register for information on factors that dictate 
timeout generation. Timeout clock frequency 
will be generated by dividing the base clock 
TMCLK by this value. When setting this 
register, prevent inadvertent timeout events 
by clearing the Data Timeout Error Status 
Enable (in the Error Interrupt Status Enable 
register). 
0000: TMCLK * 2^(16) 
0001: TMCLK * 2^(17) 
1110: TMCLK * 2^(30) 
1111: reserved 

SDCLK FRQ SEL [15:8] | ВА | 8'hO 10-bit Divided Clock Mode 
The length of divider is extended to 10 bits 
and all divider values shall be supported. 

SD clock frequency select. This register is 
used to select the frequency of the SDCLK 
pin. The frequency is not programmed 
directly; rather this register holds the divisor 
of the Base Clock Frequency for SD clock 
in the Capabilities register. Only the following 
settings are allowed. 

0x00: base clock divided by 2(10~255 MHz) 
0x01: base clock divided by 4 

0x02: base clock divided by 6 

0x04: base clock divided by 10 
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0x08: base clock divided by 18 
0x10: base clock divided by 34 
0x20: base clock divided by 66 
0x40: base clock divided by 130 
0x80: base clock divided by 258 
N 1/[(N+1)*2] divided Clock 
Ox3FF 1/2048 Divided Clock 


Upper Bits of SDCLK Frequency Select 


Host Controller Version 3.00 shall support 
these bits to expand SDCLK Frequency 
Select to 10 —bit. Bit 07-06 is assigned to bit 
09-08 of clock divider in SDCLK_FRQ_SEL 


| Ја |Ro [sho ею 


SDCLK EN [2] RAW | 1’h0 SD clock enable. The HC shall stop SDCLK 
when writing this bit to 0. SDCLK Frequency 
Select can be changed when this bit is O. 
Then, the HC shall maintain the same clock 
frequency until SDCLK is stopped (stop at 
SDCLK - 0). If the HC detects the No Card 
state, this bit shall be cleared. 
0: disable 
1: enable 


INT CLK STABLE [1] тро Internal clock stable. This bit is зе {о 1 when 
SD clock is stable after writing to Internal 
Clock Enable in this register to 1. The SD 
Host Driver shall wait to set SD Clock 
Enable until this bit is 1.Note: This is useful 
when using PLL for a clock oscillator that 
requires setup time. 
0: not ready 
1: ready 

INT CLK EN RAN | 10 Internal clock enable. This bit is set о 0 when 
the HD is not using the HC or the HC awaits a 
wakeup event. The HC should stop its internal 
clock to go to the very low power state. Still, 
registers shall be able to be read and written. 
Clock starts to oscillate when this bit is set to 1. 
When clock oscillation is stable, the HC shall 
set Internal Clock Stable in this register to 1. 
This bit shall not affect card detection. 
0: stop 
1: oscillate 


8.14.6.1.10 INT ST 
Description: Normal and error interrupt status 
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Normal and error interrupt status (reset 0х0000 0000) 
ББ ВЕЛЕ ЕТЕН НЕ ҮЕДЕ 


ма ба VNDR ERR ST Reserved 


BUF 
ERR _АЕ | | 
“INT Reserved Reserved AD НЕ 
вру | вру 


ыса пс сс [n [o [ти [on 


Note: 


Read-only status, write 1 to clear status: register bits indicate status when read, a set 
bit indicating a event may be cleared by writing 1, Writing O has no effect 


Field Name Type | Reset | Description 
Value 
VNDR ERR.ST [31:29] | RW | ЗЋО Vender specified error status. Additional status 
bits can be defined in this register by the 
vendor. 


TRGT RESP ERR [28] RAV | 170 Target response error status. This occurs 
when detecting error іп m hresp. 
0: no error 
1: error 


|___________| 225 [RO јо“. | 


AUTO CMD12 ERR [24] RAN | 10 Auto CMD12 error. This occurs when detecting 
that one of the bits in Auto CMD12 Error 
Status register has changed from 0 to 1. This 
bit is set to 1 also when Auto CMD12 is not 
executed due to the previous command error. 
0: no error 
1: error 


CUR LMT ERR [23] RAV | 170 Current limit error. By setting the SD Bus 
Power bit in the Power Control Register, the 
HC is requested to supply power for the SD 
Bus. If the HC supports the Current Limit 
Function, it can be protected from an illegal 
card by stopping power supply to the card in 
which case this bit indicates a failure status. 
Reading 1 means the HC is not supplying 
power to SD card due to some failure. Reading 
0 means that the HC is supplying power and 
no error has occurred. This bit shall always set 
to be 0, if the HC does not support this 
function. 
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0: no error 
1: power failure 


DATA END BIT ERR [22] RAV | 170 Data end bit error. This occurs when detecting 
0 at the end bit position of read data which 
uses the DAT line or the end bit position of the 
CRC status. 

0: no error 
1: error 

DATA CRC ERR [21] RAN | 10 Data CRC error. This occurs when detecting 
CRC error when transferring read data which 
uses the DAT line or when detecting the Write 
СКС Status having a value of other than “010”. 
0: no error 
1: error 


DATA TIMEOUT ERR RAN | 10 Data timeout error. This occurs when detecting 
one of the following timeout conditions. 
. Busy Timeout for R1b, R5b type 
. Busy Timeout after Write CRC status 
. Write CRC status Timeout 
. Read Data Timeout 
0: no error 
1: timeout 


CMD IND ERR RAN | 10 Command index error. This occurs if a 
Command Index error occurs in the Command 
Response. 
0: no error 
1: error 

CMD END BIT ERR [18] RAN | 10 Command end bit error. This occurs when 
detecting that the end bit of a command 
response is 0. 
0: no error 
1: end bit error generated 


CMD CRC ERROR [17] RAN | 1'hO Command CRC error. Command CRC Error is 
generated in two cases. 

1. Ifa response is returned and the 
Command Timeout Error is set to 0, this 
bit is зе to 1 when detecting а CRC 
error in the command response 

. The HC detects a CMD line conflict by 
monitoring the CMD line when a 
command is issued. If the HC drives the 
СМО line to 1 level, but detects 0 level 
on the CMD line at the next SDCLK 
edge, then the HC shall abort the 
command (stop driving CMD line) and 
set this bit to 1. The Command Timeout 
Error shall also be set to 1 to distinguish 
CMD line conflict. 

0: no error 
1: CRC error generated 
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СМО ТІМЕООТ ERR [16] ВА Command timeout error. This occurs only if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If the 
HC detects a CMD line conflict, in which case 
Command CRC Error shall also be set. This 
bit shall be set without waiting for 64 SDCLK 
cycles because the command will be aborted 
by the HC. 

0: no error 
1: timeout 


ERR INT [15] Vender specified error status. Additional status 
bits can be defined in this register by the 
vendor. 


| 2 СЕ ето [Reseved | 


CARD INT RAN | 10 Card interrupt. Writing this bit to 1 does not 
clear this bit. It is cleared by resetting the SD 
card interrupt factor. In 1-bit mode, the HC 
shall detect the Card Interrupt without SD 
Clock to support wakeup. In 4-bit mode, the 
card interrupt signal is sampled during the 
interrupt cycle, so there are some sample 
delays between the interrupt signal from the 
card and the interrupt to the Host system. 
When this status has been set and the HD 
needs to start this interrupt service, Card 
Interrupt Status Enable in the Normal Interrupt 
Status register shall be set to 0 in order to 
clear the card interrupt statuses latched in the 
HC and stop driving the Host System. After 
completion of the card interrupt service (the 
reset factor in the SD card and the interrupt 
signal may not be asserted), set Card Interrupt 
Status Enable to 1 and start sampling the 
interrupt signal again. 

0: no card interrupt 
1: card interrupt generated 


| [Ie [но јао [Reseved | 


BUF READ RDY [5] RAW | 170 Buffer read ready. This status is set if the 
Buffer Read Enable changes from 0 to 1. 
0: not ready to read buffer 
1: ready to read buffer 

BUF WRITE RDY [4] RAN Buffer write ready. This status is set if the 
Buffer Write Enable changes from 0 to 1. 
0: not ready to write buffer 
1: ready to write buffer 

DMA INT [3] RAN DMA interrupt. This status is set if the HC 
detects the Host DMA Buffer Boundary in the 
Block Size register. 
0: no DMA interrupt 
1: DMA interrupt generated 


BLK GAP EVENT [2] RAW | 1'hO Block gap event. If the Stop at Block Gap 
Request in the Block Gap Control Register is 
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set, this bit is set. 


Read Transaction: This bit is set at the falling 
edge of the DAT Line Active Status (when the 
transaction is stopped at SD Bus timing. The 

Read Wait must be supported in order to use 
this function). 


Write Transaction: This bit is set at the falling 
edge of Write Transfer Active Status (after 
getting CRC status at SD Bus timing). 


0: no block gap event 
1: transaction stopped at block gap 


TR COMPLETE Transfer complete. This bit is set when a 
read/write transaction is completed. 


Read Transaction: This bit is set at the falling 
edge of Read Transfer Active Status. There 
are two cases in which the Interrupt is 
generated. The first is when a data transfer is 
completed as specified by data length (after 
the last data has been read to the Host 
System). The second is when data has 
stopped at the block gap and completed the 
data transfer by setting the Stop at Block Gap 
Request in the Block Gap Control register 
(after valid data has been read to the Host 
System). 


Write Transaction: This bit is set at the falling 


edge of the DAT Line Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when the last data is written to the 
card as specified by data length and Busy 
signal is released. The second is when data 
transfers are stopped at the block gap by 
setting Stop at Block Gap Request in the Block 
Gap Control register and data transfers 
completed (after valid data is written to the SD 
card and the busy signal is released). 


Note: Transfer Complete has higher priority 
than Data Timeout Error. If both bits are set to 
1, the data transfer can be considered 
complete. 

0: no data transfer complete 


1: data transfer complete 


CMD COMPLETE Command complete. This bit is set when 
getting the end bit of the command response 
(except auto CMD12 and auto CMD23). 
Note: Command Timeout Error has higher 
priority than Command Complete. If both are 
set to 1, it can be considered that the response 
was not received correctly. 
0: no command complete 


1: command complete 


8.14.6.1.11 | ІМТ ST EN 
Description: Normal and error interrupt status enable 
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Normal and error interrupt status enable (reset 
0x0000 0000) INT SEZEN 


padeje e a e r e 


-~ VNDR_ERR_ST_EN Reserved 


с o e С СС С С С ССС 


ы Е 


ыу) ба Sooo 


Неја Мате Type | Reset | Description 
Value 


VNDR ERR 5Т ЕМ [31:29] | R/W | S'hO Vender specified error signal enable 
0: masked 
1: enabled 


0x0034 


TRGT. RESP ЕВН ЕМ [28] R/W | 10 Target response error signal enable 
0: masked 
1: enabled 


Сјај [se [Wem — — — — — 


AUTO CMD12 ERR EN [24] R/W | 1'hO Auto CMD12 error signal enable 
0: masked 
1: enabled 
[23] 


CUR LMT ERR EN 


R/W Current limit error signal enable 
0: masked 
1: enabled 

DATA_END_BIT_ERR_EN R/W Data end bit error signal enable 
0: masked 
1: enabled 

DATA_CRC_ERR_EN R/W | 10 Data CRC error signal enable 

0: masked 
1: enabled 


DATA TIMEOUT ERR EN R/W | 10 Data timeout error signal enable 
0: masked 
1: enabled 

CMD IND ERR EN [19] R/W | 10 Command index error signal enable 
0: masked 
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CMD END BIT ERR ЕМ | [18] R/W | 170 Command end bit error signal enable 
0: masked 
1: enabled 

CMD CRC ERROR EN [17] R/W | 10 Command СЕС error signal enable 
0: masked 
1: enabled 

СМО TIMEOUT ERR ЕМ | [16] R/W | 10 Command timeout error signal enable 
0: masked 
1: enabled 


[ess [so [me [meme — — — — — 


CARD INT EN R/W | 10 Card interrupt signal enable 
0: masked 
1: enabled 


7% 


BUF READ RDY ЕМ [5] КЕШЕ по Buffer read ready signal enable 
0: masked 
1: enabled 
BUF WRITE ВОУ ЕМ [4] Buffer write ready signal enable 
0: masked 
1: enabled 
DMA INT. EN 
BLK GAP. EVENT. EN 
TR COMPLETE EN 
CMD COMPLETE EN == 


8.14.6.1.12 INT SIG EN 
Description: Normal and error interrupt signal enable 


DMA interrupt signal enable 
0: masked 
1: enabled 


Block gap event signal enable 
0: masked 
1: enabled 


Transfer complete signal enable 
0: masked 
1: enabled 


Command complete signal enable 
0: masked 
1: enabled 
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Normal and error interrupt signal enable (reset 
0x0000 0000) INT SIG EN 


ре mimm |вртівів mimo mmo me mmm 


| VNDR_ERR_ST_EN Reserved 


с | С С СС С С С ССС 


ы Е 


ыу) ба Sooo 


Неја Мате Type | Reset | Description 
Value 


VNDR ERR 5Т ЕМ [31:29] | R/W | S'hO Vender specified error signal enable 
0: masked 
1: enabled 


0x0038 


TRGT. RESP ЕВН ЕМ [28] R/W | 10 Target response error signal enable 
0: masked 
1: enabled 


Сјај [se [Wem — — — — — 


AUTO CMD12 ERR EN [24] R/W | 1'hO Auto CMD12 error signal enable 
0: masked 
1: enabled 
[23] 


CUR LMT ERR EN 


R/W Current limit error signal enable 
0: masked 
1: enabled 

DATA_END_BIT_ERR_EN R/W Data end bit error signal enable 
0: masked 
1: enabled 

DATA_CRC_ERR_EN R/W | 10 Data CRC error signal enable 

0: masked 
1: enabled 


DATA TIMEOUT ERR EN R/W | 10 Data timeout error signal enable 
0: masked 
1: enabled 

CMD IND ERR EN [19] R/W | 10 Command index error signal enable 
0: masked 
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CMD END BIT ERR ЕМ | [18] R/W | 170 Command end bit error signal enable 
0: masked 
1: enabled 

CMD CRC ERROR EN [17] R/W | 10 Command СЕС error signal enable 
0: masked 
1: enabled 

СМО TIMEOUT ERR ЕМ | [16] R/W | 10 Command timeout error signal enable 
0: masked 
1: enabled 


[ess [so [me [meme — — — — — 


CARD INT EN R/W | 10 Card interrupt signal enable 
0: masked 
1: enabled 


7% 


BUF READ RDY ЕМ [5] КЕШЕ по Buffer read ready signal enable 
0: masked 
1: enabled 
BUF WRITE ВОУ ЕМ [4] Buffer write ready signal enable 
0: masked 
1: enabled 
DMA INT. EN 
BLK GAP. EVENT. EN 
TR COMPLETE EN 
CMD COMPLETE EN == 


8.14.6.1.13 SD_CTRL3 
Description: Host controller 3 and Auto CMD12 error status 


DMA interrupt signal enable 
0: masked 
1: enabled 


Block gap event signal enable 
0: masked 
1: enabled 


Transfer complete signal enable 
0: masked 
1: enabled 


Command complete signal enable 
0: masked 
1: enabled 
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Reserved UHS MODE 


ы 8 


| Туре | 


Field Name Type | Reset | Description 
Value 


PRESET VAL EN [31] RW |160 Preset Value Enable 
As the operating SDCLK frequency and ИО 
driver strength depend on the Host System 
implementation. It is difficult to determine 
these parameters in-the Standard Host driver. 
When Preset Value Enalbe is set, automatic 
SDCLK frequency generation and driver 
strength selection is performed without 
considering system specific conditions. This 
bit enables the functions defined in the Preset 
Value Registers. 


рози [но [ито [юе —— — — 


ЕЕ ТІР RW | 30 UHS Mode Select 
This field is used to select one of UHS-I mode 
and effective when 1.8V Signaling Enable is 
set to 1. 
If Preset Value Enable in the SD CTRL3 
register is set to 1, Host controller sets 
SDCLK Frequency Select,Clock Generator 
Select in the Clock Control register according 
to Preset Value registers. In this case, one of 
preset value registers is selected by this field. 
Host Driver needs to reset SD Clock Enalbe 
before changing this field to avoid generating 
clock glitch. After setting this field, Host Driver 
sets SD Clock Enable again. 
3'b000: SDR12 
3'b001: SDR25 
3'b010: SDR50 
3'b011: SDR104 
3'b100: DDR50 
Others : Reserved 
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CMD NOT ERR [7] тро Command not issued error. Setting this bit to 
1 means СМО мо БАТ is not executed due 
to an Auto CMD12 error ([4:1]) in this register. 
0: no error 
1: not issued 


вас Је ЄС СН 


IND ERR тро Auto CMD12 index error. This occurs if the 
Command Index error occurs in response to 
a command. 
0: no error 
1: error 


END BIT ERR Auto CMD12 end bit error. This occurs when 
detecting that the end bit of command 
response is 0. 


0: no error 
1: end bit error generated 


САС ERR Auto CMD12 CRC error. This occurs when 


detecting a CRC error in the command 
response. 


0: no error 
1: CRC error generated 


TIMEOUT ERR Auto CMD12 timeout error. This occurs if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If 
this bit is set to 1, the other error status bits 
([4:2]) are meaningless. 


0: no error 
1: timeout 


ACMD12 NOT EXEC Auto CMD12 Not Executed 


If memory multiple block data transfer is not 
started due to command error. This bit is not 
Set because it is not necessary to issue auto 
cmd12. Setting this bit to 1 means the Host 
Controller cannot issue auto cmd12 to stop 
memory multiple block data transfer due to 
some error. If this bit is set to 1. Other error 
status bits are meaningless. 


8.14.6.1.14 CAP 
Description: Capabilities 


\.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1158 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM 


SC7731C Device Specification 


D: E ns 0x02e1 ти 


ASY T SUS 
SLOT TYPE | NC. PR 
— ES 


| Туре | 


| 20 | 19 | 18 | 17 | 16 | 
HIG 
S ADM | 88IT | МАХ вик 5 
PEE A2_ | _SU IZE 
а | ср | ГР 


7:275 _ шш ЕҢ EA 
мг feee С С | | ССС СЕН НС 


MEN BASE CLK FRQ 


| Туре | 


Field Name Type | Reset 
т ООО 
SLOT ТҮРЕ [31:30] 2600 | Slot Туре 
2600: Removable Card Slot 


TIMEOUT CLK FRQ 


pes UJ 


Asynchronous Interrupt Support 
1'bO:Asynchronous- Interrupt Not Supported 


64BIT SYS SUP [28] тро 64 bit System Bus Support 
Тро 64 bit [^U SN Bus Not Support 


sere ја 


V30 


SUSP RES 


| Reserved ____________| 


Voltage support 1.8 V. 
0: 1.8 V not supported 
1: 1.8 V supported 


Voltage support 3.0 V. 
0: 3.0 V not supported 
1: 3.0 V supported 


Voltage support 3.3 V. 
0: 3.3 V not supported 
1: 3.3 V supported 


Suspend/resume support. This bit indicates 
whether the HC supports Suspend/Resume 
function. If this bit is 0, the Suspend and 
Resume mechanism is not supported and the 
HD shall not issue either Suspend/Resume 
command. 


0: not supported 
1: supported 
DMA support. This bit indicates whether the 


HC is capable of using DMA to transfer data 
between system memory and the HC directly. 


0: DMA not supported 
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HIGH SPEED [21] High speed support. This bit indicates whether 
the HC and the Host System support High 
Speed mode and they can supply SD Clock 
frequency from 25 MHz to 50 MHz. 
0: high speed not supported 
1: | speed supported 


ADMA2 Support E тро ADMA2 мы 

160: АОМА? is not supported 
8BIT SUP [18] 1’b1 8-bit Support for Device 

1'b1: 8-bit Bus Width Supported 


MAX_BLK_SIZE [17:16] 2h01 | This value indicates the maximum block size 
that the HD can read and write to the buffer in 
the HC. The buffer shall transfer this block 
size without wait cycles. 

00: 512 bytes 

01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 


BASE CLK FRQ [15:8] 670 This value indicates the base (maximum) 
clock frequency for the SD clock. The unit is 
MHz. If the real frequency is 16.5 MHz, a 
larger value shall be set, i.e., 010001b (17 
MHz) because the HD uses this value to 
calculate the clock divider value and it shall 
not exceed the upper limit of the SD clock 
frequency. The supported range is 10 to 63 
MHz. If these bits are all 0, the Host System 
has to get information via another method. 
0: get information via another method 
(Registry Entry) 

1:1 MHz 
2:2 MHz 
FF: 255 MHz 


TIMEOUT CLK UNIT [7] Thi This bit shows the unit of base clock 
frequency used to detect Data Timeout Error. 


је m [me С — — — — — — 


TIMEOUT CLK FRQ [5:0] 6'h0 This bit shows the base clock frequency used 
to detect Data Timeout Error. 
0: get information via another method 
1:1 MHz 
2:2 MHz 
63: 63 MHz 
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8.14.6.1.15 CAP2 
Description: Capabilities 2 


[moo СЕРТИ — GN] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Кеј = 


Reserved 


DDR | SDR | SDR 
Reserved 50. 104. 50. 
SUP | SUP | SUP 


ле  . е то то ЕЛІ ЕС 
preset ee А ПЕР eee | oe] | 


Field Name Type | Reset | Description 
Value 


Cf [so [zw 
DDR50 SUP [2] 1'b1 DDR50 Support 
1'b0: DDR50 is Supported 
SDR104 SUP [1] 1'b1 SDR104 Support 
100 : SDR104 is Supported 
SDR50 SUP 1'b1 SDR50 Support 
1'b0: SDR50 is Supported 


8.14.6.1.16 МАХ CUR САР 
Description: Maximum current capabilities 


Lm [sro |з [2e [2 [2 [25 | [ж | [и [ 9 | s | e [зт [в 
пате | es 


Reserved MAX CUR V18 


Type 


ИЕ с .—  ?w9 
ШЕ — — — 3. 1 ЕКЕЕНЕНИНЕНЕНЕНИЯ 
CTS ВСЕ RU COR АЕ В MR IRR ЕИ И CIS КИ 


MAX CUR V30 MAX CUR V33 


Шы SA = _______ .___ =“ __-___ 
а ЈАР САТ ЕЕ Е ДЕА ВП Е БИ А С СИ 


Неја Мате Type | Reset | Description 

Value 
mmm [se СООО 
MAX CUR V18 [23:16] RO |810 | Maximum current for 1.8 V. 
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[| 0:99 тогтабоп ма another method | 


МАХ СОН УЗО [15:8] 810 Maximum current ог 3.0 V. 
0: get information via another method 


MAX CUR V33 [7:0] до Maximum current for 3.3 V. 
0: get information via another method 


8.14.6.1.17 FRC EVT 
Description: Force event register 


Force event regiseter(reset 0х0000 0000) FRC EVT 
| Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 | 16 


С 


Неја Мате Type | Reset | Description 
Value 


FRC EVT CMD DAT END | [22] WO. | t'hO Force Event for Data End Bit Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT CMD DAT САС |121] Force Event for Data CRC Error 
1: Interrupt is generated 
0: No Interrupt 


Force Event for Data Timeout Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT CMD IND [19] WO ТО Force Event for Command Index Error 
1: Interrupt is generated 
0: No Interrupt 

FRC EVT CMD END [18] Force Event for Command End Bit Error 


1: Interrupt is generated 
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FRC EVT CMD CRC [ | Force Event for Command СЕС Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT CMD TOUT у Force Event for Command Time Ош Error 


1: Interrupt is generated 
0: No Interrupt 


G— ! Force Event for Command Not Issued Ву 
Auto CMD12 Error 


1: Interrupt is generated 
0: No Interrupt 

FRC EVT ACMD END , Force Event for Auto CMD End Bit Error 
1: Interrupt is generated 
0: No Interrupt 

ЕВС ЕМТ АСМО CRC | Force Event for Auto CMD.Timeout Error 
1: Interrupt is generated 
0: No Interrupt 

FRC ЕУТ ACMD TOUT , Force Event for Auto CMD Timeout Error 
1: Interrupt is generated 
0: No Interrupt 


ЕВС EVT ACMD МЕХЕС | Force Event for Auto СМО 12 Not Executed 
1: Interrupt is generated 
0: No Interrupt 


8.14.6.1.18 РВЕ VAL DEF 
Description: Preset Value Registers for Initialization and Default Speed 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


сік 
2. Reserved SDCLK FREQ DEF 


SDCLK FREQ INI 


| Туре | 


Field Name Type | Reset | Description 
Value 


DRC STR DEF [31:30] I NEM Drive | Drive Strength Select Value (Reserved) | | Drive Strength Select Value (Reserved) | Value (Reserved) 
CLK GEN DEF [CENE ГЕ Clock Generator Select Value (Reserved) 


SDCLK FREQ. DEF a 6] 100 | SDCLK Frequency Select Value 
10-bit Preset value.to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR INI [15:14] во fano | Drive Strength Select Value (Reserved) 
аи [зы 
CLK GEN INI [10] во fino | Clock Generator Select Value (Reserved) 


SDCLK FREQ INI 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


8.14.6.1.19 РВЕ VAL HIGH 
Description: Preset Value Registers for SDR 12 and High Speed 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


- Ки | а 


е ШЕЛЕРІ БЕС РЕЧИЦА А РЕЧЕ 
LE КИ С ове Ја ER EC | RC ССИ ПС ЕСЕ АС ЕН ES 
ПС ОТ EORR ЕВ БТ ЕЕ Е ЕВ ЕЕ ВС 


сік 
DRY = АН Reserved SDCLK FREQ HIGH 
= 


| Туре | 


тык eR — 
Value 

[onc этн som [moo опо | Dive Srenaih бәрі Value Reseved) | 

TC [во ЖЕСІ: | 

[ск бм some [рр [RO [то | Clock Generator Selec value (Reserved) | 


SDCLK FREQ $0812 [25:16] 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC_STR_HIGH [15:14] во fano | Drive Strength Select Value (Reserved) 
ео |9% 
СІК СЕМ НОН [10] во |тто | Clock Generator Select Value (Reserved) 


SDCLK FREQ HIGH 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


8.14.6.1.20 PRE VAL SDR50 
Description: Preset Value Registers for SDR 50 and SDR25 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


DRV STR S 


е ү к ы. „=. рН 
LE ПС С ЛА ES ЕА СЗ ҮҮ ИЕМЕЖЕНЕМЕНЕЯ 
ПС ЕЕ ПЕН ЕВ БТ Е Е ПИ ПА ПБС 


DRV STR S 


ВЕ З АР зн ЧЕНЕ 
LE ПС А Я (Са С БП СЯ АС ЕН E 3 


Бен И Ко 0 -- 
Маше 

Гоно этя sons агаа [но јан | Drive Stenath бави value sored) __| 

|__________|езгп то |ы ООО 

[ок бет soie | [р] [но [rw | Glock Generator Select Valve (Reserved) — 


SDCLK ЕВЕО SDR50 [25:16] 1010 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR SDR25 [15:14] [RO fano | Drive Strength Select Value (Reserved) 
Со fene Јако 
СІК GEN 50825 [10] во |тто | Clock Generator Select Value (Reserved) 


SDCLK FREQ SDR25 10710 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


8.14.6.1.21 PRE VAL DDR50 
Description: Preset Value Registers for DDR 50 and SDR104 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


DRV STR D 


е ү к ы. =. ЦИЕ 
ШЕ И ов ОВЕ Па EE ERR С С ПС ПС REC ES 
eae IEEE EORR CR ЕИ ДЕС Е Е ВЕ ЦЕ ЕС EROR CR 


DRV STR S 
- = НЕ 


Ш2Л у к Р зно р НН 
LE ПС А ВА (Са С БП СЯ АС В E 3 


me И pepe 
Value 

[ore этя ромео [атай[но јан | Drive бгепоп Select уве пене __| 

[во рој 

ськ бен обрео | [р] [но [rw | Crock Generator Select Valve (Reserved) — 


SDCLK FREQ DDR50 [25:16] 1010 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR SDR104 [15:14] [RO fano | Drive Strength Select Value (Reserved) 
Со fene Јано 
СІК СЕМ SDR104 [10] во |тто | Clock Generator Select Value (Reserved) 


SDCLK FREQ SDR104 10710 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


8.14.6.1.22 CLK WR DL 
Description: data write clock delay line 
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Em [и [о |» Га а |» |» | |» [ж [и Га ә [в [т [v 


Reserved 


CLK WR DL 


ші 
то 0] m ОИ 
вези | о [e СО ОС ОС ОСЗ С ОСИ 


Неја Мате Type | Reset | Description 
Value 
СС ва | бо [zw 
CLK WR DL (60) [RW |793 | Write clock delay line set 


8.14.6.1.23 СІК RD POS DL 
Description: posedge data read clock delay line 


ЕСЕКЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


CLK RD POS DL 


Dame. 
Pe и 
me ISISD ICD II 


Field Name Type | Reset | Description 
Value 
[ e [so [sm 
CLK RD POS DL (60) |RW |7h5 | Posedge read clock delay line set 


8.14.6.1.24 СІК RD NEG DL 
Description: negedge data read clock delay line 
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Св [s [s] за ]| o» v[ [| e| e| v [№ 


Reserved 


CLK RD NEG DL 


ші 
„еј NNNM ____~ ЕИ 
L'JENKERKNENENENENKEEKN 


Field Name Type | Reset | Description 
Value 
СС (ва но [zw 
CLK RD NEG DL 16:0) |RW |7h5 | Negedge read clock delay line set 


8.14.6.1.25 СІК RD SEL 
Description: clk read sel 


"ви [и | о [s [2 [2 [2e [25 [ = | [ | m | | s [e [зт е 


Reserved 


ES 
PHA et e e e a 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 
СС fen [но [sm 
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8.14.6.1.26 — SLT INT ST 
Description: Slot interrupt status and version number 


Slot interrupt status and version number (reset 
0x00FC 0x0000 0000) SLT_INT_ST 


| ви | зт | зо | 29 | 20 | 27 | 26 | 25 | 26 | 23 | 22 | 217] 20 | 19 | 8 | 17 | 16 | 


VNDR VER NO SPEC VER NO 


Reserved SLT INT 


Field Name Type | Reset | Description 
Value 
VNDR VER NO [31:24] 8'h0 This status is reserved for the vendor version 
number. The HD should not use this status. 


SPEC VER NO [23:16] 810 This status indicates the Host Controller Spec 
Version. The upper and lower 4 bits indicate 
the version. 

02 SD Host Specification Version 3.04 
01 SD Host Specification Version 2.0 
00: SD Host Specification version 1.0 
Others: reserved 


|___________ 158] |RO јето [в 


SLT INT [7:0] до These status bits indicate the logical OR of 
Interrupt signal and Wakeup signal for each 
slot. A maximum of 8 slots can be defined. If 
one interrupt signal is associated with multiple 
slots, the HD can know which interrupt is 
generated by reading these status bits. By a 
power-on reset or by Software Reset for All, 
the Interrupt signal shall be deasserted and 
this status shall read 0. 

[0]: slot 1 
[1]: slot 2 


8.15 Efuse 


Base Addr Range Addr Map Description 
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0x4024 0000 ~ 0х4024 FFFF UID-Efuse (64KB) 


8.15.1 Overview 


The electrical fuse is a type of non-volatile memory fabricated in standard CMOS 
logic process. This electrical fuse macro is widely used in chip ID, memory 
redundancy, security code, configuration setting, and feature selection, etc. 


The efuse controller generates necessary timing and relative control interface to 
software. 


This efuse controller is designed for 32*32 bits electrical fuses, support ТӨМС HPM 
28nm product of “ TEF28HPM32X32HD18. РННМ”, SMIC 28nm efuse series of 
"S28NPSLLEFUSE PIPO 1024В"апа UMC similar product of 
"UMO028EFUHPO03203218400 А". 


It should be noticed that in 28nm efuse product, the programming power supply is 
1.8v, and the static power supply is 0.9v for TSMC product and 1.05v for UMC 
product. 


8.15.2 Features 


Support TSMC 28nm НРМ efuse prduct of "TEF28HPM32X32HD18. PHRM" 

Support SMIC 28nm efuse series of "528NPSLLEFUSE РІРО <2^М>В”. 

Support double-bit implementation or not, software can select the methodology. 

When use double-bit, 512bits efuse are visiable for software, when not use double-bit, 

all 1024 bits can be controlled by software. 

Not support redundancy-- ECC. Not support redundancy bits related read/write mode. 

For TSMC efuse product, support margin А READ1 mode. 

Implemented an external 1.8v VDDQ power switch outside efuse macro, when efuse 

is not used, except to change efuse to power down mode, this power switch should 

also be shutdown to protect  efuse from un-intended programming. 

e  SW-friendly programming interface, each time 32 bits can be programmed or read 

е  Build-in programming protect logic, each time before programming controller will first 
read current efuse memory value and then decide whether programming is needed 

е  Build-in programming check logic, can read and check the memory data after each 
programming 

е Build-in self-test logic(bist) , can be triggered by ATE tester 

е Support controller clock scaling, the controller clock can be divided from source clock. 
So the controller clock will be less dependant on source clock. 

е Support self-protected mechanism, when efuse is in РОМ or read mode, efuse 

controller will not respond to any software control --- except for soft-reset---until it 

finished its work. 


8.15.3 Signal Description 


8.15.4 Function Description 


Block Diagram 
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The efuse controller is composed of a register sets and a state-machine. The register 
sets is controlled by PBUS protocol and it will send read, PGM and others commands 
to state-machine. The finite-state-machine(FSM) is responsible for generating 
specified related read or write timing according to products' requirement. It also 
includes a bist logic for fast 


verifying the efuse memory's contents and also for ATE test. 


VDDQ:1.8V VDD:0.9V 


clk_div 


ро» ) 


( паз 


о31700 


efs vdd оп 


Figure 8-55 Efuse controller block diagram 


Efuse Macro architecture 
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VDD VQPS 


PD Power Switch PS 


A3~A0 Electrical Fuse Array 


CSB — f Ш 
STROBE — 
Ү- /О- Зепзе Register of 
PGENB —» Decoder Decoder Amplifier RIR 
RWL —» 
RSB — n і ] 


LOAD A4 А9”А5 MR (031700 ВЕЗ“ ВЕО 


Јәроэәр-х 


Ғідиге 8-56 efuse memory architecture 


Memory, Clock and Reset 


There are two clocks and its related resets:: PCLK/PRESETn апа сік efs/rst efs. 
PCLK/PRESETn is used to control efuse reigisters, the other one are used for efuse controller timing 
generation. 


сік efs is the controller clock and its clock should be 26Mhz or less around. 
8.15.5 Control Registers 


Memory map 
ARM base address | 
Offset Ен 
ims Mme [дю | 


0х0000 EFUSE DATA RD Data read from efuse memory 
0x0004 EFUSE DATA WR Data to be write to efuse memory 


0х0008 | EFUSE BLOCK INDEX б ао 


0x000C | EFUSE MODE СТВІ Mode control of efuse memory 
0x0010 EFUSE CFGO Misc configuration word 0 
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а Name С 


0х0030 EFUSE ВЕК FLAGO CLR To clear EFUSE BLK FLAGO 
0х0034 EFUSE ВЕК FLAG1 CLR To clear EFUSE ВІК FLAG! 


0x0040 EFUSE MAGIC NUMBER Magic number to protect efuse from 
un-intentionally programming 

0x0044 EFUSE STROBE LOW WIDTH | stroble signal low width counter 

0x0048 EFUSE DEB CTRL EFUSE debug control registers 


8.15.5.1.1 EFUSE DATA RD 
Description: Data read from efuse memory 


0x0000 Data read from efuse memory(Reset 0x0000 0000) EFUSE DATA RD 


| в | зі | зо | 29 | зв | 27 | 26 [725 | 24 | 2 | 22 | 21 | 20 | 19 | 16 | 17 | еј 
мэ СУ ERSEDWARD | |(|(((- 


EFUSE DATA RD 


EFUSE DATA RD 


НОИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЖЕЛЕШЕНЕН 
Name] , қ. (ұ | 


Туре 


Неја Мате Type | Reset | Description 
Value 
EFUSE DATA RD [31:0] 320 | Efuse read data, 
If SW use efuse controller to send a read 
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command to efuse memory, the return 
value will store here. 


8.15.5.1.2 EFUSE DATA WR 
Description: Data to be write to efuse memory 


Data to be write to efuse memory(Reset 0x0000 0000) 
ви Та Гао ае Га а Ге Га Га Га Га а Гао е Ге е е] 
нате | мл 000000 
Reset | о | o | о |о | a | о | о|о о|о|о|о о|ој|ојео. 
t |15) 1а | 1з | 12 | п | 0] о {е | 7 | ев |5 | 4 |з|2 | | о 


С 
LIEN 


EFUSE DATA WR 


Field Name Type | Reset | Description 
Value 


ЕҒОЅЕ DATA WR [31:0] RW 3270 | Еше data to be write. 
If SW want to program the efuse memory, 
the data to be programmed will write to 
this register before SW issue a PGM 
command 


8.15.5.1.3 EFUSE BLOCK INDEX 
Description: block index for read, program. 
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0x0008 block index for read, program. (Reset 0х0000 0000) i а 


а эа Га Ге а Га Гаа Гараа әре 


Туре 
Reserved READ WRITE INDEX 


Reserved 


Dane. 
т» Дт 
e E E E E E Er ER E ERES T T T7 С 


Field Name Type | Reset | Description 
Value 
READ WRITE. INDEX [4:0] The efuse memory block index to be read 
or write. 


(со jes [27% |Reseved [| 


8.15.5.1.4 EFUSE MODE CTRL 
Description: Mode control of efuse memory 


Fm [и [о | є |в [2r [2 [25 [2 [2 [2 [ 4 [9 | » [зв [ |] 
C CEN 


Reserved 


в © | 


ЕЯ 


Неја Мате Туре | Reset | Description 
Value 
EFUSE PG START RW по Write 1 to this bit start А РОМ mode(array 
PGM mode). This bit is self-clear, read this 
bit will always get 0 
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EFUSE RD START 


Write 1 to this bit start A. READ 


по 
mode(array read mode). This bit is 
self-clear, read this bit will always get 0 


Write 1 to this bit will make efuse went to 
standby mode, This bit is self-clear, read 
this bit will always get 0 


[es ам 


EFUSE STANDBY START 


8.15.5.1.5 EFUSE CFGO 
Description: Misc configuration word 0 


0x0010 Misc configuration word 0 (Reset 0x2000 0140) EFUSE CFGO 


“= = = не н вин Ів і вівітів. 


ers EFS 
D Reserved EFS ТҮРЕ 


oo —_ 


Reserved TPGM TIME CNT 


Field Name Type | Reset | Description 
Value 


TPGM TIME CNT 18:0) | RW | 9'h140 | СІК efuse Cycle counter, if set n, the 
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Tpgm time will last for (n+1) сік efuse 
cycle, only when PGM EN-1 can write 
this field, in general case, DON'T change 
this field value. 


[ess аб [9m ја ——  — — — 


EFS TYPE [17:16] | ВАМ |270 00: tsmc efuse 
01: smic efuse 
10: UNC efuse 
11: reserved 


EFS VDDQ K1 ON E RW | 10 Б o u power switch K1, to safely control 
this power switch. 


EFS_VDDQ_K2_ON [29] RW |171 VDDQ power switch K2, to safely control 
this power switch,. 


EFS_VDD_ON [30] RW |1710 Set this bit will open 0.9v static power 
supply for efuse memory, before any 
operation towards to efuse memory this 
bit have to set to 1. Once this bit is 
cleared, the efuse will go to power down 
mode. 

PGM EN [31] RW | 170 Only set this bit can SW write register field 
of "TPGM TIME СМТ” and start РОМ 
mode 
(this bit used to protect software 
unexpectedly programmed efuse 
memory) 


8.15.5.1.6 EFUSE CFG1 
Description: Misc configuration мога1 
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Em [s о p [2 [7 [25 [2 [ан [ 5 [= [5 [ж | 9 el re 


EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ 
тя | и | и Дн | ви | пи | ви | пи | ти | таг | ва | пи | ви | и | ти | пи | ми“ 


BLK31 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block31, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM ВІКЗ1 ERR FLAG" will set 


Attention : this block is only visiable when 
DOUBLE ВТ DISABLE-1 


BLK30 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block30, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM ВІКЗ0 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


BLK29 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block29, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK29 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


BLK28 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block28, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK28 ERR FLAG" will set 


BLK27 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block27, the controller will 
automatically read its value апа compare 
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BLK26 AUTO TEST EN 


BLK25 AUTO TEST EN 


BLK24 AUTO TEST EN 


BLK23 AUTO TEST EN 


BLK22 AUTO TEST EN 


BLK21 AUTO TEST EN 


BLK20 AUTO TEST EN 
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with write value. If not match, the flag bit of 
"MEM BLK127 ERR.FLAG'" will set. 


Attention : this block is only visiable when 
DOUBLE BIT. DISABLE-1 


If set this bit, when each time SW program 
efuse memory block26, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK126 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block25, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK25 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block24, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK24 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block23, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“МЕМ BLK23 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block22, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK22 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block21, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK21 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block20, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"МЕМ BLK20 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 
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BLK19 AUTO TEST EN 


BLK18 AUTO TEST EN 


BLK17 AUTO TEST EN 


BLKi16 AUTO TEST ЕМ 


BLK15 AUTO TEST EN 


BLK14 AUTO TEST EN 
BLK13 AUTO TEST EN 
BLK12 AUTO TEST. EN 


BLK11 AUTO TEST ЕМ 
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If set this bit, when each time SW program 
efuse memory block19, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK19 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block18, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK18 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block17, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK17 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block16, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK16 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block15, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK15 ERR FLAG" will set. 


If set this bit, when each time SW program 
efuse memory block14, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK14 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block13, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK13 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block12, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK12 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block1 1, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK11 ERR FLAG" will set 
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BLK10 AUTO TEST EN 
BLK9 AUTO TEST EN 
BLK8 AUTO TEST EN 
BLK7 AUTO TEST EN 
BLK6 AUTO TEST EN 
BLK5 AUTO TEST EN 
ВІКА AUTO TEST ЕМ 
ВІКЗ AUTO TEST ЕМ 
BLK2 AUTO TEST EN 
BLK1 AUTO TEST EN 


BLKO AUTO TEST EN 
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If set this bit, when each time SW program 
efuse memory block10, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK10 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory Ыоск9, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK9 ERR КАС” will set 


If set this bit, when each time SW program 
efuse memory block8, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK8 ERR FLAG'" will set 


If set this bit, when each time SW program 
efuse memory block7, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"МЕМ BLK7 ERR КАС” will set 


If set this bit, when each time SW program 
efuse memory block6, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK6 ERR FLAG'" will set 


If set this bit, when each time SW program 
efuse memory block5, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"МЕМ BLK5 ERR КАС” will set 


If set this bit, when each time SW program 
efuse memory block4, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"МЕМ ВІКА ERR КАС” will set 


If set this bit, when each time SW program 
efuse memory block3, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLKS3 ERR КАС” will set 


If set this bit, when each time SW program 
efuse memory block2, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK2 ERR FLAG'" will set 


If set this bit, when each time SW program 
efuse memory block1, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM ВІКІ ERR КАС” will set 


If set this bit, when each time SW program 
efuse memory blockO0, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
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8.15.5.1.7 EFUSE STATUS 
Description: Efuse controller internal status 


Lm [sro [2 |в [2 [25 [25 [2 [ [ 2 [à [ 9 | s [ e [ v ое 
ът == 


Reserved 


REA PG 
Reserved DB M B 
USY | USY 


Field Name Type | Reset | Description 
Value 
PGM BUSY Шеш “1” indicate efuse memory іп programming 
mode 


READ BUSY п по јато. “1” indicate efuse memory іп read mode 


STANDBY BUSY ПР ЕИ а “1” indicate efuse memory in standby 
mode 


јер 
[c [ee so [a [Rees — — — — ] 
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8.15.5.1.8 EFUSE BLK FLAGO 
Description: Flags for each block,word 0 


0x0024 Flags for each block,word 0 (Reset 0x0000 0000) EFUSE BLK FLAGO 


5P|4P|[3P|2P 
ROT | ROT | ROT | ROT | ROT 
FL | FL | й | н | Р 
AG | AG | AG | AG 


Field Name Type | Reset | Description 
Value 

BLKO PROT FLAG \ If the SW send а РОМ command to 
memory Біоск0, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK1 PROT FLAG [1] If the SW send a PGM command to 
memory block1, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK2 PROT FLAG [2] If the SW send a PGM command to 
memory block2, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK3 PROT FLAG |] [RO (пто. If the SW send a PGM command to 
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BLK9 PROT FLAG 


BLK10 PROT FLAG 
BLK11 PROT FLAG 
BLK12 PROT FLAG 


BLK13 PROT FLAG 
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memory block3, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block4, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block5, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block6, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block7, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block8, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send а РОМ command to 
memory block9, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block10, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block11, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block12, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block13, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 
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ВІКТА PROT FLAG 
BLK15 PROT FLAG 
BLK16 PROT FLAG 
BLK17 PROT FLAG 
BLK18 PROT FLAG 
BLK19 PROT FLAG 
BLK20 PROT FLAG 
BLK21 PROT FLAG 
BLK22 PROT FLAG 
BLK23 PROT FLAG 


BLK24 PROT FLAG 
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If the SW send a PGM command to 
memory block14, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send а РОМ command to 
memory block15, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block16, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block17, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block18, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send. а РОМ command to 
memory block19, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block20, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block21, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block22, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block23, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block24, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
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BLK25 PROT FLAG ТО If the SW send a РОМ command to 
memory block25, and the controller found 
this memory block need to be 


protected(which means the highest bit is 
1), this bit will set to 1 


BLK26 PROT FLAG тро If the SW send а РОМ command to 
memory block26, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK27 PROT FLAG ! If the SW send а PGM command to 
memory block27, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK28 PROT FLAG 1 If the SW send a PGM command to 
memory block28, and the controller found 


this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK29 PROT FLAG 1 If the SW send a PGM command to 
memory block29, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


ВІКЗ0 PROT FLAG і If the SW send а PGM command to 
memory block30,nd the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK31 PROT FLAG | If the SW send а PGM command to 
memory block31, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 
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8.15.5.1.9 EFUSE BLK FLAG1 


Description: Flags for each block,word 1 


0x0028 Flags for each block,word 1(Reset 0x0000 0000) EFUSE BLK FLAG1 


31 зо | 29 | 20 | | 26 | 25 | 24 | 23 | 22 | 21 20 | to | 16 | 17 | 16 


BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ЕВА | ERR 
FL FL FL FL FL FL FL FL FL FL FL FL FL FL FL FL 
AG AG AG AG AG AG AG AG AG AG AG AG AG AG AG AG 


BLK 
15 


BLK 
14 


BLK 
13 


BLK 
12 


BLK 
11 


BLK 
10 


ERR 
FL 


ERR 
FL 


ERR 
FL 


ERR 
FL 


ERR 
FL 


ERR 
FL 


AG 


AG 


AG 


AG 


AG 


AG 


UE ПА ПИ С Е е 
eet ПЕС СС eles И КС В КОС ЛИ 


Неја Мате Туре | Reset | Description 
Value 


If BLKO AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK1 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK2 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 


ВІКО ERR FLAG | 
ВІКІ ERR FLAG | 


BLK? ERR FLAG "m 
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two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK3 ERR FLAG If BLK3 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK4 ERR FLAG If BLK4 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK5 ERR FLAG If BLK5 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK6 ERR. FLAG If BLKG6 AUTO TEST EN is set, and 
controller compared the value read after 


PGM from the same block, and found the 

two value not match, this bit will set as an 

error flag. But if this block is protected, the 
PGM command in-fact not really send, so 

this bit will not set. 


BLK7 ERR FLAG If BLK7 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK8 ERR FLAG If BLK8 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK9 ERR FLAG If BLK9 AUTO TEST ЕМ is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK10 ERR FLAG [10] во If BLK10 AUTO TEST EN is set, and 
controller compared the value read after 
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BLK11 ERR FLAG 


BLK12 ERR FLAG 
BLK13 ERR FLAG 


PGM from the same block, and found the 

two value not match, this bit will set as an 

error flag. But if this block is protected, the 
PGM command in-fact not really send, so 

this bit will not set. 


If BLK11-AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK12 AUTO TEST EN is set, апа 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK13 AUTO TEST ЕМ is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK14 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK15 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK16 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK17 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK18 ERR FLAG 1'hO If BLK18 AUTO TEST ЕМ is set, and 
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controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will.not set. 


If BLK19 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK20 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK21 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK22 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK23 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK24 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK25 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 
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If BLK26 AUTO TEST EN is set, апа 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK27 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK28 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK29 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK30 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK31 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 

two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 
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8.15.5.1.10 EFUSE BLK FLAGO CLR 
Description: To clear EFUSE BLK FLAGO 


EFUSE BLK FLAGO 


0x0030 To clear EFUSE BLK FLAGO (Reset 0x0000 0000) CLR 


R R R R R R R R В В В В В В В В 
пе ян Ген | ви | ва | ти | Ган | и | ти м | ви | ви рн | ти | пи | ма“ 
Ра ре ре ре ре ри ре ро ре ре ре ре ра а Те 


пе сс С mp | ви СС | те С С СТ 


ВІКО PROT FLAG CLR Write this bit *1" will clear flag bit 
"ВІКО PROT FLAG, this bit is 
self-clear, read this bit will always get 0 


BLK1 PROT FLAG CLR Write this bit *1" will clear flag bit 
"ВІКІ PROT FLAG, this bit is 
self-clear, read this bit will always get 0 


BLK2 PROT FLAG CLR Write this bit “1” will clear flag bit 
"BLK2 PROT FLAG, this bit is 
self-clear, read this bit will always get 0 


BLK3 PROT FLAG CLR Write this bit “1” will clear flag bit 
"BLK3 PROT FLAG, this bit is 
self-clear, read this bit will always get 0 
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ВІКА PROT FLAG CLR 


= 


Write this bit “1” will clear flag bit 
"ВІКА PROT FLAG, this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK5 PROT FLAG, this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK6 PROT FLAG, this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"ВІКУ PROT ҒАС”, this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
“Вика PROT FLAG, this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK9 PROT FLAG, this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK10 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK11 PROT FLAG, this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK12 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK13 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK14 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK15 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK16 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK17 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK18 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK19 PROT FLAG CLR 19] тро Write this bit “1” will clear flag bit 
"BLK19 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK20 PROT FLAG CLR [20] RW То Write this bit “1” will clear flag bit 
"BLK20 PROT FLAG", this bit is 
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Write this bit *1" will clear flag bit 
"BLK21 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK22 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK23 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK24 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK25 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK26 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK27 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK28 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
“BLK29. PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK30 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK31 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
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8.15.5.1.11 EFUSE BLK FLAG1 CLR 
Description: To clear EFUSE ВІК FLAG! 


EFUSE BLK FLAG1 
CLR 


| Bw |31 3029 |2 Кат | 26 | 25 | мм | 23 | 22 | 21 | 20 | t9 | 16 | 17 | 16 


0x0034 To clear EFUSE ВІК FLAG1 (Reset 0x0000 0000) 


те ян ЕЛ [om | ви | пи | ви Ган | ти | ти [mw | пи | ви fw | ти | ви | ми“ 
Ра ре ре ре ре ри ре ре ре о ре ре ро Де То 


mem p ppm С СС ССС С | ти С СТ 


Неја Мате Type | Reset | Description 
Value 

ВІКО ERR FLAG CLR RW ТО Write this bit “1” will clear flag bit 
"ВІКО ERR FLAG, this bit is self-clear, 
read this bit will always get 0 

BLK1 ERR FLAG CLR [1] Write this bit “1” will clear flag bit 
"ВІКІ ERR FLAG, this bit is self-clear, 
read this bit will always get 0 

BLK2 ERR FLAG CLR [2] тро Write this bit “1” will clear flag bit 
"BLK2 ERR ҒІАС”, this bit is self-clear, 
read this bit will always get 0 

BLK3 ERR FLAG CLR [3] RW ТО Write this bit “1” will clear flag bit 
"BLK3 ERR FLAG, this bit is self-clear, 
read this bit will always get 0 


ВІКА ERR FLAG CLR Write this bit “1” will clear flag bit 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1196 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(С 5РВЕАОТВИМ' 


BLK5 ERR FLAG CLR 


BLK6 ERR FLAG CLR 


BLK7 ERR FLAG CLR 


BLK8 ERR FLAG CLR 


BLK9 ERR FLAG CLR 


BLK10 ERR FLAG CLR 


BLK11 ERR FLAG. CLR 


BLK12 ERR. FLAG CLR 


BLK13 ERR FLAG CLR 


BLK14 ERR FLAG CLR 


BLK15 ERR FLAG CLR 


BLK16 ERR FLAG CLR 


BLK17 ERR FLAG CLR 


BLK18 ERR FLAG. CLR 


BLK19 ERR FLAG CLR 


BLK20 ERR FLAG CLR 


\.0.1 


== 


[7] 
(11) 


= 


2 
= 


20 


D 


2 2 2 2 
Е = = = = = 


2 
Е 


| = = = = = = = = 3| 3 == | 3 3| з 


— 
=> 
о 


Spreadtrum Communications, Inc., Confidential and Proprietary 


SC7731C Device Specification 


"ВІКА ERR FLAG, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK5 ERR FLAG, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK6 ERR FLAG, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"ВІКУ ERR FLAG, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK8 ERR FLAG, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK9 ERR FLAG, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK10 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK11 ERR FLAG, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK12 ЕВН FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK13 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK14 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK15 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK16 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK17 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK18 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK19 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK20 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 
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Write this bit *1" will clear flag bit 
"BLK21 ERR FLAG, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK22 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK23 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK24 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK25 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK26 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK27 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK28 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK29 ERR ҒАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK30 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK31 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Description: magic number to protect efuse from un-intentionally programming 
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programming (Reset 0x0000 0000) 
SEIS EE TERES ICE о ее P e ONE Rc E 


EFUSE DEB MAGIC NUMBER 


ECEESENEKJEGESEJESEREZ.CIESERNESESENEN 


EFUSE MAGIC. NUMBER 


Dane. 
ІЕИКИКИКИКИЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Туре | Reset | Description 
Value 


EFUSE MAGIC NUMBER [15:0] | RW |16ћ0 | Magic number, only when this field is 
0x8810, the Efuse programming 
command can be handle. 

So if SW want to program efuse 

memory, except open clocks and power, 

2 other conditions must be met : 

(1) PGM_EN =1; 

(2) ЕРОЗЕ МАСІС МОМВЕВ = 
0х8810 

EFUSE DEB MAGIC. NUMBER | [31:16] | RW 16'h0 | Magic number, only when this field is 
0х6868, the EFUSE DEB CTRL 
register can be write. 


8.15.5.1.13 EFUSE STROBE LOW WIDTH 
Description:  stroble signal low width counter 


EFUSE STROBE LO 
W. WIDTH 


| ew [sr | 30 | 20 | ga. | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | to | 19 | 17 | 16 
LE || | | 


Reserved CLK EFS DIV 


0x0044 stroble signal low width counter (Reset 0x0000 001C) 
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Field Name Type | Reset | Description 
Value 


EFUSE STROBE LOW WIDTH | [7:0] RW 8'h1C | This counter is used to control STROBE 
signal low level width in PGM mode, for 
TSMC and SMIC efuse memory, no 
extra requirement for this signal, but for 
UMC memory, the low level width should 
be larger than 1us. For 26Mhz efuse 
controller clock, by default, this width will 
be : 38.4*28 =1075ns > 1и. 


[ees аб ею ја — — — — — 


CLK EFS DIV [23:16] | RW | 8'hO СІК efs divider, if this value is n, the 
frequency of controller will be divided by 
(n+1) Кот ск efs . 
In most case, this filed not need to 
change. 


|_____-. > _____| тад | по [sho [Reseved _ 40 | 


8.15.5.1.14 EFUSE DEB CTRL 
Description: EFUSE debug control registers 


Lm [sro | о |в [2r [2 [25 [2 [2 [2 [и [9 | » [ e [ v Га! 


Reserved 


IE 


| Туре | 
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Field Name Type | Reset | Description 
Value 


|_____________зта) | то [eono | Reserved — (| 


MARGIN MODE ЕМ [1] RW тро set this bit will enable margin mode for 
efuse read or write 


DOUBLE BIT DISABLE RW тро set this bit will disable double bit. Then the 
whole 1024bits efuse memory will be 
visiable for software. But it's strongly 
recommended that don't set this bit except 
for debug purpose, because the yield will 
drop a lot with no-double bits 
implementation 
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8.15.6 Application Notes 


Clock structure 


Before any operation towards efuse macro through efuse controller, you need set *efs eb" to open 
PCLK and сік efs. “еїѕ ер” is a global control register and its address maybe different depends оп 
the relative projects. 


Beforce any operation to efuse, make-sure the clk efs is 26mhz or less around 26Mhz. 


Efuse memory power supply 


As specification requires, efuse memory need two power supply: VDDQ @ 1.8V+/- 10% and VDD (2 
0.9V+/- 10%. (The VDD for UMC Efuse macro is 1.05V+/- 10%) 


When EFS VDD ОМ is set, the VDD power will open and efuse memory can be ready for 
programming or read 


For 1.8v programming power, usually there is an extra 1.8v power switch outside the efuse 
memory, which helps to avoid un-intended programming. So users need to open this external 
power switch first before any read or PGM operation. 


Efuse memory type 


This efuse controller support TSMC 28nm НРМ efuse product of 


"TEF28HPMS32X32HD18 РННМ”, and SMIC 28nm efuse series of 
"S28NPSLLEFUSE PIPO 10248", and ОМС similar product of 
"UMO28EFUHPO03203218400 А". 


These products have different read/write timing, software should change “ЕҒЅ TYPE" to match 
the related product before any write or read operation. 


Efuse power switch control 


The following picture shows the efuse power switches. For VDD power, only one bit 


"EFS VDD ON' is used to control this power switch, each time when ЕЕ5 VDD ON changes, 
software should wait at least 1ms to let VDD become stable. 


For VDDQ(1.8v) power, to prevent the overshot of VDDQ, a extra power switch connected to 
ground are controlled by “ЕЕЅ VDDQ K2 ОМ”, software should follow these steps to open this 
power switch : 


(1) Clear ЕЕЅ VDDQ K2 ON to 0; (default is 1, shot to ground) 
(2) Wait 1ms; 
(3) Set EFS VDDQ КІ ON to 1; 
(4) Wait 1ms; 
Then the VDDQ power is stable, and efuse memory is ready for programming. 


To shutdown this power switch, it should do the opposite steps: 
(1) Clear EF. VDDQ КЕ ON to 0; 
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(2). Wait 1ms; 
(3) Set ЕЕЅ VDDQ K2 ON to 1; 
(4) Wait 1ms; 


EFS VDD ON 


VDD —— 
(0.9v) 


efuse Memory 
EFS VDDQ КІ ON 


VDDQ a 
(1.84) м 
DDQ K2 ON 


EFS V 


Figure 8-57 efuse power switch 


Efuse operation mode 


There are totally 8 kinds of efuse operation mode, the definition of each mode is in the 
following table. But in this efuse controller, В РОМ,В READ & Margin В READ1 modes are not 
supported since we didn't support “ECC+redundancy”. 


Mode description Support or not 
A PGM Array-PGM mode, Y 

used for efuse 

electrical 


programming 


A-read Array-read Y 
mode,used for 
efuse memory 
reading. 


Margin A-read1 This mode is similar | Y 
like A-read mode, 
the different is the 
trip point. This mode 
is for ATE test, not 
for normal function 
use. 


R PGM Redundancy-PGM | М 
mode, for 
programming the 
efuse RIR table 


R READ Redundancy-read N 
mode, if redundancy 
is used, this 
operation is needed 
before each PGM 
operation 
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Margin В READ1 This mode is similar | N 
like R-read mode, 
the different is the 
trip point. This mode 
is for ATE test, not 
for normal function 


use. 

Standby Efuse macor Y 
standby mode. 

Power down The least current Y 
mode. 


8.15.6.1.1 Read mode timing sequence 
Take TSMC product for example : 
The timing diagram of A READ and A READ! are show іп the following figure. For 
Software, the different between А READ and A READ1 depends on the bit setting of 
"MARGIN MODE ЕМ". But in general, don't set MARGIN MODE EN-1 if not for 
debug or test purpose. 


STROBE 
LOAD 
RWL 
RSB 
Q31~Q0 
ВЕЗ"ВЕО 


Рідиге 8-58 efuse memory read timing 


8.15.6.1.2 Programming mode(PGM) timing sequence 


Take TSMC product for example : 
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In physical, each time only one bit is allowed to be programmed , which is in-fact an 
irreversible erase process from 1 to 0, efuse controller packaged such process and 
each time one work, that is 32 bits, can be programmed as your will. 


Attention : before efuse controller program a word to relative memory, it will previously 
read this memory value and if found the highest bit of this memory is 0, then the efuse 
PGM will abort and no data will write to this memory, this function is the system 
department's requirement. 


A PGM Mode 


А Tsue Po ы . Тир Ро mE 
PD \ Теж ьо. | y ~“ 


> 


PS 
CSB 


PGENB 
A97 АО 
STROBE 


LOAD 


RWL $ 
RSB Кеј E 
оз1~а0 | ХЫ 


ХХХХХХХХХ 


RF3^RFO ЖЖ, 


Ғідиге 8-59 efuse memory program timing 


8.15.6.1.3 Standby mode 


When CSB = 1, РЕМВ =1 and VDDQ is floating or equal to Ov, the Efuse memory is in 
standby mode, standby mode is the idle mode without read and write. 


8.15.6.1.4 R_PGM , R_READ,Margin R READ1 mode 
As mentioned above, In this version, efuse controller not support these modes. 


8.15.6.1.5 Power-down mode 


When РО-1,Р5-0 and CSB-1, the efuse macro will go to power down mode. In this 
mode, the macro waste the least current. 
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Programming notes 


8.15.6.1.6 Power on & Power off 


Before using efuse controller to send any command to efuse memory , SW need to open efuse power 

according to following steps : 

(1) set global control bit of “еїѕ eb" to open PCLK and СІК EFS. 

(2) set "EFS VDD ОМ", to open power supply for VDD. 

(3) Wait at least 1ms. 

(4) Open 1.8v external power switch to enable 1.8v power for efuse. for TSMC product, 1.8v power is 
not need to open when efuse is in read mode. 

after finished all operation to efuse memory , then "EFS VDD ON" and "efs ер” and external 1.8v 

power switch should be cleared for power saving 
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8.15.6.1.7 РОМ flow 


(1) set global control bit of “еїѕ eb" to open РСІК апа СІК ЕЕ. 

(2) Select the correct "EFS TYPE" according to the real efuse memory MACRO type. 

(3) Set ЕҒЅ VDD ON-1 to open VDD 0.9v power. Wait at least 1ms. 

(4) Open VDDQ according the steps list in chapter Error! Reference source not found.. 

(b) Write "PGM ЕМ"апа "СІК EFUSE ЕМ" in “ЕҒОЗЕ СЕСО" register to enable РОМ 
mode. 


(6) Write "EFUSE MAGIC NUMBER" as 0х8810 

(7) write the value to be programmed to register “ЕҒОЅЕ DATA WR" 

(8) write the memory index to be - programmed to register *READ WRITE INDEX" 
(9) write bit of "ЕРОЗЕ PG START" in register EFUSE MODE СТВІ" to 1 to start 


programming efuse memory 

(10)SW then polling the status of “РОМ BUSY" in "EFUSE STATUS'" register, if this bit 
cleared, the programming process finished 

(11)After РОМ finished, SW can read "BLKX PROT FLAG" to know whether the previous 
programming succeed or not (X equal to the PGM INDEX value) 

(12)clear “РӨМ EN" in "EFUSE СЕСО" register to prohibit un-expected programming 
command 

(13) shut down VDDQ according the steps list in chapter Error! Reference source not found.. 


In most case, there is no need to change the TPGM TIME ONT and the default value will be 
OK 


8.15.6.1.8 Read flow 
After PGM , SW can read the efuse memory value according to the following steps: 


(1) set global control bit of “efs eb" to open PCLK and СІК EFS. 

(2) Set EFS. VDD ОМ-1 to open VDD 0.9v power. Wait at least 1ms. 

(3) write “EFUSE_RD_START” in register “EFUSE_MODE_CTRL’ to 1 to start reading 
process from efuse memory 

(4) polling bit of "HEAD BUSY" in “EFUSE_STATUS’ register, after it cleared to zero, 
the read flow is finished and the return value is in *EFUSE DATA RD" 


8.15.6.1.9 | Standby flow 


SW can set "EFUSE STANDBY START" to let efuse macro go to standby status. After 
read/write done, the efuse controller can also control efuse macro go to this mode 
automatically. 
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8.16 GPS 


Base Addr Range Addr Map Description 


0x21C0_0000 ~ Ох21 СЕ ЕЕЕЕ | GPS Control Register 


8.16.1 Overview 


The digital GPS/AGPS co-processor base-band that performs an exhaustive RF 
data processing, while keeping an accurate timing synchronization, with very low 
power consumption .Together with state-of-the-art (patented) location algorithms, 
achieves the best location in a highly disturbed environment. 


8.16.2 Features 


The following diagram described the GPS IP instantiation in top level : 


APB(64MHz) 


Realin 
Ітасіп 


TexoClk 


Figure 8-60 GPS System block Diagram 


8.16.3 Module Interface 


The GPS's interfaces are listed in below. 
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Table 8-10 GPS Interface List 


ЕС [wan [eseipion — 
me [о ОС СООО 
EC 
ток = | 111 TCXO(RF system)clock 

APB Interface 

m т ретро 
и СС 
ме з ОО 
mm [oa [o ЕС 
тое ОВС 
а | o Ге јин 0 


ОМА Interface 


DMAReq 1 DMA burst request signal. Indicates that a 
buffer size of data is ready to be fetched. 
Active High/Low (Configurable), suggest High. 
Cleared with DMAClear. 

DMAClear 1 DMA Request Clear. 
Clears ће DMAReg signal, after a buffer fetch 
is completed. 
Another DMAReq will be asserted only after the 
DMAClear is de-asserted, and another buffer is 
ready. 


Generic Interface 

RTCExpired 1 RTC counter expiration interrupt. When RTC 
timer reaches the pre-defined value, a pulse is 
output from the core. 

AGPSInt 1 Interrupt signal to SOC interrupt controller. 
Indicates that one of the enabled internal 
interrupt sources occurred. 

AGPSWakeup Power Down Wakeup interrupt signal to SOC 
interrupt controller. 
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ScanEn 


V0.2 


| 
1 Real те clock. 
1 Active low reset signal for entire IP. 


1 Scan test mode. 
1 Memory Scan mode. 
1 Scan Enable. 


The GPS IP resides on AMBA APB bus within the system, and connected using 
standard 32 bits АРВ ИЕ. Configuration of the IP and reading the data аге done 
via APB register addresses. The IP also requires several control signals (reset, 
DMA handshake, interrupts, scan, etc.) and clock signals (RTC, BS etc). Host 
interface and External interface include: 


Host interface includes: 
е APB bus signals. 


е ОМА signals (ОМААед апа DMACIear), which meet the АНМтм ОМА 
protocol. 


Interrupt signals. 
1 Reset signal 


1 system clock 


Scan signals 


APB Interface 


Controlling the IP and reading the GPS data is done via APB with the following 
characteristics: 


@ Standard APB 32 bits registers. 
€ Address window: 0х0 to Ox1FC; requires 9 bits (Dword access only). 


е A base address (REG_BASE_ADR) is set for the GPS IP. Register 
addresses in this document specify the offset from this base address. 


APB timings.are compatible with the ARM AMBA specification. 


DMA Interface 


The GPS IP DMA handshake complies to ARM’s DMA protocol, and is 
synchronized to the IP ЗСК. The DMA protocol is described in the following figure: 
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DMACLear Го —À 
DMAReq 2-16 peo 


(with a pending burst) 


DMAReq „У 


(without a pending burst) 


Figure 8-61 DMA protocol 


GPS IP handles the DMA interface with a 4-word burst mode, in a handshaking 
protocol. The DMA protocol flow is described below. 


1. If there are 4 new 32b words in the GPS IP data FIFO, it issues ОМАНед (with а 
configurable polarity). 


2. DMA completes the 4 words burst read and asserts DMAClear (active high). 


3. GPS IP detects DMAClear assertion and de-asserts DMAReq (with one cycle 
latency, even if there is new pending data to be read). 


4. ОМА de-asserts DMAClear. IP will not assert another DMAREQ until DMAClear 
is not de-asserted. 


5. Repeat 1-4 


Interrupts 


AGPSInt: The GPS IP has several internal interrupt sources, signaling GPS 
software regarding the state of the IP. When such an event occurs, the AGPSInt 
signal is asserted toward the SoC interrupt controller. The software will then 
handle the interrupt and clear the signal. The AGPSInt interrupt is therefore 
mandatory. The internal GPS interrupt sources are described in section 1.1.8.2. 
This interrupt is active high and level triggered, and will remain '1' until all enabled 
internal interrupts are cleared by the software. 


AGPSWakeup: This is an optional interrupt, used to support power management 
in implementations when GPS solution controls an RF front-end that doesn't have 
a power down pin directly connected to the IP. This interrupt, if connected, will 
indicate to the software that it should wake up the ВЕ front-end so it would be 
prepared on time for next GPS operation. More about power management 
capabilities and its requirements in section 1.1.6. This interrupt is active high and 
level triggered, and will remain '1' until all cleared by the software. 


RTC Expired: in case that the internal RTC mechanism is used (digital RTC 
clock is connected to the IP) this interrupt should be connected and will indicate 
that the RTC timer has expired (positive edge pulse). 
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RF Interface 

The RF interface of the IP includes the GPS IF and the TCXO clock. These 
signals are the actual GPS IF information from RF front-end, where the TCXO is 
sampling the data into the IP. Some RF front-end solutions has a single bit IF 
(Real) and others also output an complex IF. signal (Real and Imaginary 
components). In case complex IF is used both bits should be connected, and in 
case a single bit real data is used, the imaginary input port should be internally 
connected to '1'. 

In order to allow correct IF sampling, timing of these signals must be kept 
according to the following table: 


Table 8.16.3-2 RF Interface AC Specification 


этник que qe С 


Setup time for REALIN and 
IMAGEIN pins before 
rising/edge of TCXOCLK. 


Hold time for REALIN and 


IMAGEIN pins after rising edge 
of TCXOCLK. 


Їсус тсхо 


TCXOCLK | | 


| | 
REALIN/IMAGIN X X 


Figure 8-62 RF Interface timing 


Other Clocks 


The IP supports additional timekeepers that come from various resources. These 
clocks are only optional and not connecting them will not affect the GPS 
performance. 
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о 


е ВТС -an optional input ог a digital RTC clock. This clock has internal timer 
in the IP and can evoke interrupt in a pre-defined time to be used by GPS 


software. 


8.16.4 Clock and Reset 


Reset 


The GPS IP has a single, active low, reset signal —MRstN. This reset signal 
should be synchronous with the system clock SCIk. When active the entire IP is 
held in reset. Several other resets are generated inside the IP in order to optimize 
the power consumption. Some of them аге in the ЭСК domain and others are in 
other clock domains. In order to save power, any block that is not in use is held in 
reset. 


Each of the domains' reset generated by the IP logic (controlled by software) is 
synchronized to the specific clock domain to generate a synchronized reset, as 
demonstrated by the following diagram: 


ATIS 


= 
ж 
a 

" 
2 


BSPulse Sequential Logic 
(SClk domain) 


Texo Clock 


RTC Clock 


Figure 8-63 GPS Reset 


Notice that the whole reset scheme is bypassed during SCAN mode. In this mode 
all resets are directly connected to the main MRstN signal to allow connectivity to 
the scan chain. 


Clocks 


The IP has several external and asynchronous clocks inputs, which are described 
in section 2.3.3. The mechanisms that use these clocks (timers, trackers etc) are 
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generating pulses and signals that are synchronized to the system clock domain, 
as demonstrated in the following diagram: 


Sequential Logic 
(SClk domain) 


BSPulse 


Texo Clock 


RTC Clock 


Figure 8-64 GPS Clocks 


For example, the TCXO timer is counting TCXO ticks and keeps extremely 
accurate timing. The timer generates an expiration pulse when reaching a 
software-defined value. This pulse is used both by the hardware logic but also 
being synchronized to system clock to generate an internal interrupt source. 


8.16.5 Memory 


The following table summarizes the memories required for the GPS IP: 


Table 1.1.5-1 Memory Requirement 


CGX_pro_buf RAM 


TET! ZI 


The CGX sat ram is a 64x32 SRAM which holds information of the satellites 
(16x4x32 addressed at 0x100-0x1FC).It is used by the GPS processing unit 
during snap operation, but can also be accessed by the SoC (via APB) in order to 
allow initialization of the values and read back for validation. Reading procedure 
however is not straight forward and described below: 


1. Write the 9 bits address of the RAM to APB address 0x90. Bt 32 of this 
address should be set to ‘1’ as read operation qualifier. 
2. Wait 4 system clocks 
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3. Read the value from APB address 0x94. 


Example: | we wish to read register address 0x158 we should write value 
0х80000158 to address 0x90, wait and then we should read from 0x94. 


Notice that writing to the RAM (addresses 0х100-0х1 ЕС) is performed as regular 
APB write to these addresses. Rest of RAMs are not accessible. 


8.16.6 Power Management 

When the external RF front-end doesn't have such power down pin and requires 
software power mode control, the AGPSWakeup IP interrupt can help the 
software optimize power management, by indicating the software when to wakeup 
the RF before the GPS operation time. Such interval is required usually to allow 
ВЕ recovery from power down mode to fully functional mode, and implemented 
using a dedicated counter that can be set for different intervals for multiple RF 
front-end support. This option is less optimal since the firmware is required for 
waking up the GPS RF front-end, and in order to avoid insufficient wakeup delay 
due to software interrupt response latencies, the interval between ВЕ front-end 
wakeup and actual snap is increased which cause higher power consumption. 


8.16.7 Function Description 


The following Figure depicts GPS blocks and internal architecture. The diagram 
contains the main signals and modules. Note that the blocks sizes are not to scale, 
and that some logic elements or I/Fs might be missing in order to simplify the 
diagram. 


APB 
Int 


GSM TS 


SCLk 


AGPSWakeup 
-4 


B cin 


Зсапменюа4 Scan 
Int 


MRstN 


Generic 
Int 


Figure 8-65 GPS IP Module Diagram 


The GPS IP top level is composed of four main parts: GPS Baseband, Timing 
Elements Block, Manager and Configuration Registers Block. 
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Concept of Operation 


The GPS baseband IP operates using snapshot technology. The basic concept of 
SNAP technology is that the baseband receiver generates a snapshot (SNAP) of 
the GPS constellation and sends it to the host processor for further processing. 
The baseband processes the received satellite data using information that is 
programmed through the host processor, according to the current state of the 
GPS system. There are two major types of snapshots possible: raw SNAP and 
compressed SNAP: 


е Raw SNAP : enables the host to perform a broad search for satellite signals 
in the SNAP data. Therefore, this mode is suitable for the satellite search 
step in acquisition mode. Raw SNAP is generated using the Signal Channel 
module. 


€ Compressed SNAP: requires more accurate data about satellites in view, in 
order for the baseband to perform satellite signal correlation. Compressed 
SNAP is used during tracking and navigation message download modes. 
Compressed SNAP is generated using the Enhanced Signal Channel 
module. 


A SNAP is triggered by the host processor and executed by the baseband when a 
scheduled time point is reached. During normal system operation (Tracking 
mode), a SNAP is scheduled every 1 second. The TCXO Counter is responsible 
for the detection of the SNAP start time point, which is programmed by the 
processor. When a SNAP is triggered, the Manager module activates the Signal 
Channel module or Enhanced Signal Channel module, according to the current 
operating mode. Preliminary calculations are performed to prepare the baseband 
for performing the SNAP. Following these calculations, the actual SNAP data is 
processed within the Signal Channel. module (or Enhanced Signal Channel 
module), and sent to the Data Buffers module. The Manager module then waits for 
a SNAP trigger again. The data, which is buffered into the Data Buffers module, is 
sent to the host processor via the APB bus using a DMA request mechanism. 


APB Interface 


The APB module is responsible for the AMBA APB interface of the IP. The APB 
protocol is complies with the ARM AMBA specifications. 


GPS Baseband 

Тһе ОР5 baseband module is responsible for processing the raw IF data from RF 
front-end. It contains 4 sub-clocks that handle GPS acquisition and GPS tracking 
modes: 

€ The Data Sync block synchronizes the IF data from RF front-end from the 

accurate external TCXO clock to the system clock (SCIk). 
The Signal Channel module processes the input IF signal and generates data for 
the raw SNAP. The module performs down conversion of the input IF signal to 
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zero frequency апа decimates the data in order to reduce the size of the snapshot 
and processing power required. 
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Figure 8-66 Signal Channel module 


The Enhanced Signal Channel performs additional processing of the Signal 
Channel output, in order to reduce the amount of processing on the host 
processor. This module is used when the system is in tracking mode. The module 
performs correlation of the received satellite signals. The correlated output is 
packed to a bit stream and sent to the host processor. This type of SNAP is 
referred to as a compressed SNAP. 


CGX EnhancedSignal Channel 


SignalData 


ledSignalValid 


Figure 8-67 Enhanced Signal Channel module 


The data output from the GPS baseband block is sent using the Data Buffers 
block to the host via a 128x32. data buffer using the ARM DMA handshake 
protocol. 


GPS Timing Elements 
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As described previously in this document, there are several timing mechanisms 
within the GPS IP. The main and most important timer is the TCXO counter. This 
timer is working non-stop and should receive the TCXO clock that samples the RF 
from external pin at all times. The performance of the GPS IP core relies on this 
timer, and GPS snap shots are timed according to it. Therefore even when the IP 
is in power down mode, this timer continues to run (the only mandatory 
mechanism that should remain ON during power-down mode) and triggers a 
wakeup when a snap is about to occur. 


Other optional timing elements: 


е RTC Timer: in case that the SoC digital RTC clock is connected to the IP, this 
timer can assist the GPS firmware keep an inaccurate time independently of 
the SoC resources (i.e. without reading the TOD of the system). 


8.16.8 Control Registers 


Memory map 
GPS base address: 0x21C0_0000 


Offset Р 

ЕТІ эшш | 
ровом | оона 
| оф 
еее | ете | | 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1218 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


Offset и 
Description 
Address 
BSTrackingIntervalCount 


BSTrackingHandoverCount || 
BSTrackingResidue ИШЕ 


ПЕЕЛЕ 
addresses 


0x1C0-0x1FC SatRangeMigration 
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Register Descriptions 


CONTROL REG LSB 
0x00000000 CONTROL REG LSB (0x20100221) CONTROL REG LSB 


кырны ЕУ СОЕ CIA В 


Drif 
| NumOfCorr NumOfMs DriftCntSel | ^" 7 reserved 
reseed батріевіп BufferThres 
Вера М5 hHold 
se 


ЕТІ mme ти | ти | пи | ви] 


Field Мате Туре | Reset Description 
Value 


eser — [mu [б oo ewe — — — | 


CorrResWidth [30] RW 0х0 Correlation result width 
1: 12 bits 
0: 8 bits 


NumOfCorr [29:27] Channel number of Correlators 
NumOfMs [26:25] NumOfMs 
freseved — [eq [Ro [oo ема 


DriftCntSel [23:22] | RW 0x0 0 : Gateing RTC 
2: Tcxo Clock 
3: RTC 

DriftGateSel [21:20] | RW 0х1 1 : Gating RTC 
З: АТС 


отво Пу [Ww [oo fone — — — — — — 
ема [oeme ре www —  - — 
0 


SamplesInMs [10:9] | RW 0х1 : sample 1023 іп 1 ms when decimate 
1: sample 1024 in 1 ms when decimate 
2: sample 2046 in 1 ms when decimate 
3: sample 2048 in 1 ms when decimate 
EnhancedChanl RW 0x0 1: Enhanced moudle in use for calcing 
nUse correlation value. 
0: Enhanced moudle not in use.just contains 
raw data. 
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DMAReqPol [ 7] RW 0x0 1: DMAReq valid is high 
0: DMAReq мііаа is low 
EndLessSnap |[6] |во [oxo | EndLessSnap 


BufferThreshHol | [ 5: 4] LANCE Threshold of Data Buffer 
d 
InputDecimation | [3] RW 0х0 1: Decimation 

0: Мо Decimation 


шри Туре [2] RW 0x0 1 : Only Real 
0 : Real and Imag 
SingleBit [1] RW 0x0 1: slicer output is 1 bits 
0: slicer output is 2 bit 
Quantsource RW 0х1 1: Input data is quant for сајста parameters 
stage(average,variance etc) 
0: Input data is quant for Snap stage 


CONTROL REG MSB 
0x00000004 CONTROL REG MSB (0x0000000B) CONTROL REG MSB 


| B | зі | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
| Мате. | ИЕКТЕН 


reserved 


Sna Sna 
reserved pd NumOfSats 
pEn 
9 19 


Field Name Type | Reset Description 
Value 


веј oo [esv — 
AGCActive [15] RW 0x0 1: Enalble AGC for correlation result. 
0: unEnable AGC for correlation result. 
Smaplelnput [14] RW 0x0 1: data to pack is the raw data 
0: data to pack is the data after decimate and 
quant. 


TestMode [13] RW 0x0 In test mode ,data to Data Buffer is (0-65000) 
not snap result. 
1: Enalbe test mode. 
0: unEnable test modle. 
NoDec [12] RW 0x0 1 :Enalbe Decimate 
0:unEnalbe Decimate 
пло |во Јо јет | 
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SnapNow RW 0x0 GPS module starts to snap if only SnapNow is 
'1' 
1: snap now. 
0: don't snap now 

SnapEn RW 0x0 1 :Enable snap 
0: unEnable snap 

SmapleRtcCfg RTC timer cofigs valid if there is a posedge in 
this bit. 

SmapleTcxoCfg RW 0х0 Тсхо timer configs valid if there is а posedge 
in this bit. Should write 0 first then 1 when 
using. 


TimerlndEn [5] RW 0x0 enable snap start and interrupt when tcxo 
timer value equals TimerStart(0x24- 0x28) 
1: Enable 
0: unEnalbe 

TimerCntEn [ 4] RW 0x0 Tcxo timer start to count enable 
1: Enable 
0: unEnable 


NumOfSats [ 3:0] number of statellites for using 


NCO_STEP 
0x00000008 NCO_STEP (0x00ECE605) NCO_STEP 


| ви зі | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 2919 | 16 | 17 | 16 | 
| Мате шышы | - (| 


reserved NCO STEP 


Type 


БОНН НИТ w 

res [o [o oo ере ер | РА] 
Рв ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
СИНИ 


МСО STEP 


gi 
Ел =e SCRE ШЕ 


NCO_STEP 


Field Name Type | Reset Description 
Value 


NCO_STEP [23: - RW OxECE ——— step in DDC of signal channel 
605 module 


WIN SEL 


0x0000000C WIN SEL (0x00000F14) WIN SEL 


|. име. > 
ПЕ ШЕН Е ИЕЛЕ ЕВ ЕЕ ВЕК ВДВ А e 
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e 
~ рю 0] 
яви Де Ге ре С О ОС ОС ОСЗ О СЗ ОСЗ Дер ОЗ 
m | 15 С | па Е и С С С С СЗ С а а оо 


WIN SEL 


Field Name Type | Reset Description 
Value 


esser ЕСТ ре [meme — — — — — —— 


WIN SEL2 [12: 8] Filter parameter 2 in signal channel 
[п [о јо [esna | 
WIN SEL1 [4: 0] Filter parameter 1 in signal channel 


IN PHASE THRESHOLDS LSB 


0x00000010 IN PHASE THRESHOLDS LSB (0xco006000) | !N-PHASE_THRESHOLD 


рови | зі | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


IN. PAHSE 
_ОРРЕВИ: ІМ РАНЗЕ МЕАМ 
0] 


rese ггг 
ПСТ КЕ С | па Е С аә С |" е Е е [а Е ОСИ СО 
ІМ. 


ІМ PAHSE LOWER 


IN PHASE. THRESHOLDS LSB 


Field Name Type | Reset Description 
Value 


IN PAHSE ОР |[31:30] | RO |0x3 | Upper threshold in slicer of | channel 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1223 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


c. SC7731C Device а нт 


[РЕВ] ____| 


ДЕ РАНЗЕ МЕ — [m [er enema зни з Mean threshold in slicer _ of | channel 


IN PAHSE LO | [14: 0] 0x600 | Low threshold in slicer) of | channel 
WER 0 


IN PHASE THRESHOLDS MSB 


0x00000014 IN PHASE THRESHOLDS MSB (0x00001FFF) 


| B |з1 | зо | 29 | 26 | 27 | 26 | 25 [04 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
Name 27-777 


reserved 
| Bit |15|14 | 1з | 12 | п | ој о | з | "| | 5 | 4|з|2|1|0 


IN PHASE THRESHOLD 
S MSB 


IN PHASE THRESHOLDS MSB 


Field Name Type | Reset Description 
Value 


eser з ото oo eser.  — — | 


IN PAHSE UP | [12:0] | RW Ox1FF | Upper threshold in slicer ої | channel 
PER[14:2] F 


QUADRATURE THRESHOLDS LSB 


0x00000018 QUADRATURE THRESHOLDS LSB QUADRATURE THRESH 
(0xC0006000) LDS LSB 


Ре ГеТе|аТа Те Га Газ Га Га Га Га Ге Го Ге Ге Го. 


QUANT U 
PPER[1:0] 


QUANT MEAN 
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preset | о |" |" | о | о | о|о|о|о|о|о|о|о|о|о | о] 


QUADRATURE THRESHOLDS 158 


Field Name Type Reset Description 
Value 
QUANT UPPE [31:30] Mean threshold in slicer of Q channel 
R[1:0] 


ОШАМТ МЕАМ | [29:15] Low threshold in slicer of Q channel 


QUANT LOWE | [14: 0] 0x600. | Upper threshold in slicer of Q channel 
R 0 


QUADRATURE THRESHOLDS MSB 


QUADRATURE. THRESHOLDS МВ QUADRATURE_THRESH 


Се Гете Ts Ге Га [5] Га Га Га | s s Га Го Го. 


reserved 
Type 


ви | пе | за | па | 2 | п | ој » | Е ОС |» ЕНЕНЕ 


QUADRATURE THRESHOLDS MSB 


Field Name Type | Reset Description 
Value 


Deer — [maso (ою memes — — — — — —— 


QUANT UPPE |[12:0] ОХТЕЕ | Upper threshold in slicer of Q channel 
R[14:2] F 


CYCLE IN MS 


ви To [з p [o o Га Га Ги Ге Ге Ге | 9 [| [ 5 


CYCLE ІМ MS 


LISERERERERERES ERESEREREREN EE EBENEN 
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| Bi | 15| 14/13 [ча | 11 | о | о | 8| 7 | в| 5 | а | з|2 | 1 [о | 
| Мате | CYCLE ІМ MS 


L'INSERESENERESESERERESEEERERENEN 


CYCLE IN MS 


Field Name Type | Reset Description 
Value 
CYCLE ІМ MS | [31:0] | RW Ox7BF | The parameter realated with decimator and is 
A641 part of decimate ratio 


TIMER START VAL LSB 


ICHEREIEIEIEZEIEIEIEIEIEREIEREJEAE] 
ТІГІ кана 


TIMER START VAL 158 


mw [om] 
ЕЛЕЛЕНЕНЕЕЕЕКЕЕНЕНЕНЕЕКЕЕЛЕЛЕНЕНЕН 
ШИ КЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 


| Мате | ТІМЕН. START. VAL LSB 
Type 


TIMER START VA LSB 


Field Name Type Reset Description 
Value 

TIMER START | [31:0] | ВМ 0x0 tcxo timer value 

. VAL LSB 


TIMER START VAL MSB 


0x00000028 TIMER START. VAL MSB (0x00000400) БА НЕА МЗ 


Се ГеТеїаТе Ге Та Га Га Га Ге Га Ге Го Го Го Го. 
| ne РИН 


reserved 


KS 7] 
LTSENENERERERERERERERERERERERENENES 
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BCHEGEJEJEJEREIERERERERERERERESENEE 


TIMER START VAL MSB 


Field Name Type | Reset Description 
Value 


esee: feao oo нео — — — | 


TIMER START |[12:0] | RW 0х400 | tcxo timer value 
. VAL MSB 


GATE WIDTH 


Cen [o o p » 2 Ге [25 [25 |» [2 [ [ж о [18 [7 [15] 
Dane анон 


reserved GATE WIDTH 


LP use з | 12 | зо [е | а | 7 | є а | з | 2 | тој 


GATE WIDTH 


пате 
Peel С Ге С О ОС ОС ОС О ОСЗ ОСЗ ОСЗ ОЕ СЗ ОСЗ СЗ 


САТЕ WIDTH 


Неја Мате Туре | Везе! Description 
Value 


eei СЕ |но oo |же — — | 


GATE WIDTH [27: 0] Referenced gated counter in drift measure 
module 


SNAP BUFFERS DATA LSB 


0x00000030 SNAP BUFFERS DATA LSB (0х0Ғ008000) mU A 


| в | з1 | 20 | 29 | 28 | 27 | 26 | 25 | ає | 23 | 22 | 21 | 20 | 19 | 8 | 17 | 16 | 


SNAP. BUFFERS DATA LSB 
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RW 
| о | о | о | о ре] о | о | о] 
ЕСЕ КЕ В НЕ ПА IE ЕЕС 


SNAP. BUFFERS DATA LSB 


Е.ЛЕБЕНЕЕЕНЕНЕЛЕЕКНЕНЕЛЕЕЕЕЕНЕЛЕНЕН 


SNAP BUFFERS DATA LSB 


Field Name Type Reset Description 
Value 
SNAP BUFFER | [31:0] | RW OxFOO | How much data of GPS ВВ will be generated 
S DATA LSB 8000 


SNAP BUFFERS DATA MSB 


0x00000034 SNAP BUFFERS DATA MSB (0x00000000) 


| " | si зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 49 | 16 | 17 | 16 | 


reserved 


SNAP BUFFERS DATA 
MSB 


SNAP. BUF 
FERS DAT 
А MSB 


SNAP BUFFERS DATA MSB 


Field Name Type | Reset Description 
Value 


esser ЕЕ [AO oo eser — — — | 


SNAP ВЏЕЕЕВ | [1:0] | RW 0х0 How much data of GPS ВВ will be generated 
S DATA MSB 


CAPTURED TIMER LSB 


0x00000038 CAPTURED DATA LSB (0x00000000) CAPTURED TIMER LSB 
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m Ти T [ o To [5 [5 6 2 [= | o [5 [ v5] 
еј ана 
ер m S 
везе До | e С О ОСЗ ОС ОСЗ О ОСЗ С ОС ОС С ОСЗ СЗ 


ВВС Е CES ЕЕ ЕЕ СВ ги ППБ 


CAPTURED DATA 158 


ЕСЕ m T 
вези [o [> о [а [ее [в о [в [в о tie 


CAPTURED DATA LSB 


Field Name Type Reset Description 
Value 
CAPTURED D [31: 0] 0x0 CAPTURED DATA LSB 
ATA LSB 


CAPTURED DATA MSB 


ICHEREIEIEIJEZEIEIJEIEJEIEREIEIEJEZE] 
еј и 


reserved 


ШІИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


CAPTURED DATA MSB 


Field Name Type | Reset Description 
Value 


Қа ЕВ Cs D. | [12: л  ———— gated counter in drift measure 
ATA | module 


RF INIT GPO 
0x00000040 RF INIT GPO (0x00000000) RF INIT GPO 
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E Ги o 2 [5 T [5s [25 |“ [о [2 [5 |» [| [ v [15] 
Dm р-н 
~ [8 00] 
Peel ере Ре ОСЗ ОС ОСЗ Ре ОС ОСЗ ЕС ОСЗ СЗ 


| Bt |15|14 | 13 | 12 | 1 | ој о | в | "| ев|5 | 4|з|2|1|0 
| Мате | reserved RF INIT GPO 
туре | шө рот | 


RF INIT GPO 


Field Name Type | Reset Description 
Value 


pes Гата Гао [o [mms — 


InputFormat | 7:5] | ВМ Input ADC data format selection at DDC 
module. 
0: real = input real imag = 1  (default,1 bit 
mode) 
1: real = input real imag = input imag (2 bit 
mode) 
2: real=input real imagzinput(real^imag) 
3: real=1 imag=1(Only for Debug mode) 
4: real=input imag imag-input real (swap) 
5: real=~input real imag=~input imag(both 
inv) 
6: real=input real imag=0 
Note: input real/imag means the data muxed 
by gps data sel at system 
register(0x2,bit[20:17]) 


ВЕ INIT GPO [4:0] General Port output realted with RF 
[4:1] : GPO[4:1] 


VERSION 


Ten [o o [o o ЕЈ 7 T [5 [5 а T [9 T e [ v6 


VERSION 


ЖОО ЕЕ Е І ЕС REB EG ЕИ E EHE 


VERSION 


пате“ 
= [оо [| 
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VERSION 


Field Name Type | Reset Description 
Value 


VERSION [31: 0] 0х200 | GPS Version 
1B00 


SYNC CNT LSB 


C [э [9o [3 [s [7 [5 [25 [4 [5 [ 2 7 [9 0 [ v [| 
ње | че | 


SYNC СМТ LSB 


Type 


|_____ > ве S 
[Reset | о | о | о | о | о | о | о | о |о ооо ооо | 
ERE В IS El С E ЕП ЕС ЕСЕ ВС 


| Name | SYNC. CNT LSB 
Type 


SYNC CNT LSB 


Field Name Type | Reset Description 
Value 
SYNC ONT LS | [81: 0] UN Counter value in drifte measure 
B 


SYNC CNT MSB 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Teme 


reserved 
Type юм 


| ви |1624 | 13 |ч2 | оо [о је 7 ЕНЕ |а з |211 [о 


reserved SYNC CNT MSB 


ыр... | | 
| Reset | о | о | о | о | о | ë e || о|о|о|о| ој: 
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SYNC CNT MSB 


Field Name Type | Reset Description 
Value 


ewe: _ [зт [FO oo ewe — — — — — — ] 


SYNC ONT M |[7:0] ЕК“ | Counter value in drifte measure module 
SB 


NORMAL CORR LSB 


ICHEREIEIEIEZEIEIEIEIEIEREIEREIEZE] 


NORMAL CORR LSB 


Ш 


єє a ____-_ ____ 
[Rest | о | о | о Јо о | о | о | о | о | о|о| о |о | о | о | о] 
ШЕ С ПВ ЕП СПЕ ЗЕ С КТС 


NORMAL CORR 158 


ГЕ 
Peel С Ге С О ОС С ОС О ОСЗ ОС СЗ ИСЗ С ОСЗ СЗ 


NORMAL CORR LSB 


Field Name Type Reset Description 
Value 
NORMAL COR | [31: 0] Normalized Correlation result 
R_LSB 


NORMAL_CORR_MSB 


Ten Ги Го [2s |» Та Га [25 Го Та Ге Ге | » [лә [пе Го [15] 
реј и 


reserved 
Tyee тС 


NORMAL_CORR_MSB 
Type 


| " | SE [9 [віт | | | «| з|2| «| е| 
| Мате мым | ||| 
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NORMAL CORR MSB 


Field Name Type | Reset Description 
Value 


eer ЕС | о oo ewe — — — — — — 


NORMAL COR | [15: 0] Normalized Correlation result 
R_MSB 


BS_TRACKING_INFO 


Ten Ги Го [2 Га Га Га Га Го Га Ге [ | » [лә [| Го [15] 
еј 


reserved BS TRACKING INFO 


ШЕ Ro ПЕ ПСП С ПЕС ПА С EROR 


BS TRACKING INFO 


пате 
Peel PPP PP PP PPP PPT 


BS TRACKING INFO 


Field Name Type | Reset Description 
Value 


еле” |р | бо oo eser — — | 


BS TRACKING | [19: 0] BS TRACKING INFO 
_INFO 


BS_INTER_CNT 


Cen Ги Го |» Га Га Ге [25 [25 Ге Ге Ге | » | [тв Го [15] 


BS TRACKING. INTER СМТ 


Рв Де Да Да Да ри ро о Де 9 а а Га о 
| Мате | В5 ТНАСКІМС ІМТЕВ СМТ 
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[Reset | о | о | о | о | о | о|о| о|о|о|о|о|о|о| о | о] 


Во ІМТЕН СМТ 


Field Мате Туре | Reset Description 
Value 


Dese: [ай [mo oo С — — — — — —— 


BS TRACKING |[30:0] | RW 0x0 BS_TRACKING_INTER_CNT 
_INTER_CNT 


BS HANDOVER CNT 


_ ви [o [oo] [29 7 |» [25 [а [5 [2 T |» o e [7 [| 


BS HANDOVER СМТ 


BS HANDOVER CNT 


BS HANDOVER CNT 


Field Name Type | Reset Description 
Value 


|reseved | |reseved | [31] ІЗІ |RO [охо |reseved | | reserved ||| 


BS _ -HANDOVE [30: 0] Doe d BS HANDOVER CNT 


BS TARCKING RESIDUE 


0x00000068 BS TARCKING RESIDUE (0x00000000) i ОЯ 


Ре ГеГеГеТа Ге Те Те Те Те Га Га Ге Го Го ele 
| Мате] мя | 


BS TARCKING RESIDUE 


LINSERERERERERERERERERERERERERERES 
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pret [as | та | із | 12 | п зо [е Ја | у | е| 5 | «| з а | ЕИ 
| Мате | BS TARCKING RESIDUE 


LINSEREREREREREREREREREE EREREREREN 


BS TARCKING RESIDUE 


Field Name Type Reset Description 
Value 

BS TARCKING | [31:0] | RW 0x0 BS TARCKING RESIDUE 

. RESIDUE 


SNAP DATA 


0х00000070- 
МАР DATA 


| " ја | зе): |28| 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18/17 | 16 | 
| мате | зима 4 | 


SNAP DATA 


SNAP DATA 


Field Name Type | Reset Description 
Value 


SNAP DATA [31: 0] [RO |00 | data of GPS BB(total 4 words in a burst) 


AGPSRawint 


GPS IP has several internal interrupt sources which when enabled are reflected in 
the AGPSInt external signal. The raw interrupt register holds the status of these 
internal sources: 


Description: 


0x00000080 AGPSRawiInt (0х00000000) AGPSRawiInt 
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E Ги o 2 [5 T [5s [25 |“ [о [2 [5 |» [| [ v [15] 
Dm р-н 
~ [8 00] 
Peel Ге ре Pp ppt) tpt 
Pen _| 15 | та | па | 2 | п оо | | | «| | «|» | =] fo 


ШЕ Е 


AGPSRawint 


Field Name Type | Reset Description 
Value 


[eme Е јао Toe С ОИ 


EndOfClkMeas 0x0 End of clock measurement. interrupt 
Rawlnt 
P d EN й SE End of Bstracking interrupt 


OverrunRawint |[4] [АМ [oxo | Data Buffer overflow interrupt 


TcxoExpired Ra Tcxo timer value equals StartVal interrupt 
wlnt 


SnapEndRawlnt End to snap interrupt 


SnapStartRawIn Start to snap interrupt 
t 


RTCRawilnt ІП =| RW | oxo | RTC expired interrupt 


АСР гс 


Interrupt source register: if an interrupt occurred and it's enabled т the enable 


register it will assert in the source register. The external IP interrupt (AGPSInt) is 
bit wise OR of the source register. 


[eoo | лазнею Око | хе | 
ви o [9 29 2 [s [25 [и [о [2 Ге [ж Го [тв [т [ле 
ера 


reserved 


Type 


ПО ООО 
Peset ШИШИ Е ОВО КОВ ЗИ ЕИ СВ КО ДЗ Е ЕВ КЗ ЕЕ 
| ви |15| 14 | 13 | 12 | п | [9 | в | у [е | 5 | «| Л ЕЛЕН 
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RT 
Sna 
a 
reserved i є s “в 


СВ 
ам! 
ntSr 


AGPSIntSrc 


Field Name Type | Reset Description 
Value 


eer |р но oo нео — — — | 


EndOfClkMeasS EN AN End of clock measurement interrupt source 
rc 


EndOfTrackSrc End of Bstracking interrupt source 
Data Buffer overflow interrupt source 


TcxoExpiredSrc Tcxo timer value equals StartVal interrupt 
source 


SnapEndSrc End to snap interrupt source 
SnapStartSrc Start to snap interrupt source 
RTCRawintSrc гор |ву [оо | RTC expired interrupt source 


AGPSIntEn 
Interrupt enable register: mask register for the raw interrupt. 


0x00000088 AGPSIntEn (0x00000000) 


ШЕСІ ___ 
PENS |е ее а |е РРА РРА ПИ С 
Name ен SS 


reserved 
е [m 
Pest | 77019 И АЛ БИ И к ки И 
| Bi |15|1а | 1з | 12 |" | 0 9 | 8 | 7 е|5 |4|з|2 | 1 о 


Е Е 


су |. — Elia 


AGPSIntEn 
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Field Name Type | Reset Description 
Value 


eser СЕ [FO oo ewe — — — | 


EndOfClkMeas RW 0х0 End of clock measurement interrupt Enable 
RawlIntEn 

EndOfTrackRaw End of Bstracking interrupt Enable 

IntEn 


OverrunRawIntE Data Buffer overflow interrupt Enable 

n 

TcxoExpired_Ra | [ 3] RW 0x0 Тсхо timer value equals StartVal interrupt 
wintEn Enable 

SnapEndRawint End to snap interrupt Enable 

En 

SnapStartRawIn Start to snap interrupt Enable 

tEn 


RTCRawintEn гор [ам [охо | RTC expired interrupt Enable 


AGPSIntCIr 
Interrupt clear register: writing ‘1’ to a specific bit in this register will clear the interrupt 


indicationfrom the raw interrupt register. 


0x0000008C AGPSIntCIr (0x00000000) AGPSIntCIr 


„ови | зт | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 |t | 20 | 19 | 16 | 17 | 16 
сш == 


reserved 
Type 


ы r 


ПЕС А С С СС | ve [ve [№] 


AGPSIntClr 


Field Name Type | Reset Description 
Value 


еле” [orm [RO oo eser | 


EndOfClkMeas poe End of clock measurement interrupt clear 
Clr 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1238 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[PR SPREADTRUM 5С7731С Device Specification 


EndOfTrackClr End of Bstracking interrupt clear 
Data Buffer overflow interrupt clear 


TcxoExpiredClr Tcxo timer value equals StartVal interrupt 
clear 


SnapEndClr End to snap interrupt clear 
SnapStartClr Start to snap interrupt clear 
RTCCIr [0 (мо |00 | RTC expired interrupt clear 


EOS ES ERES Е E ES S РА БАК 


Reserved 


тур» үш 
Reserved 


Type 


AGPS SAT RD 


0x00000090 AGPS SAT RD (0x00000000) AGPS SAT RD 


RES ЕСЕ РИС ЕЕ ЕЕ ЕЛЕ В С 


reserved 


———— == 
грр 
Cm КЕ | та | па и оо е о ее | «|» [2] [о] 


reserved AGPS SAT RD ADDR reserved 


AGPS SAT RD 
Field Name Type | Reset Description 
Value 
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AGPS SAT RD | [31] Sattlites information memory read flag 
1: read 


ema [eoa [б oo нео | 


AGPS SAT RD | [7:2] Sattlites information memory read address 
_ADDR 


ее ООС [нб oo [eea — — — — — — — 


AGPS SAT RDATA 


"ве [s |» | [в [2 [25 [o5] s [о] [гт | 2 | e| e | v Го: 
| Name | AGPS SAT RDATA 

resa Де o e ee ре 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


AGPS SAT АРАТА 


Peel ре Те PP PPP PPP PP pT 


AGPS_SAT_RDATA 


Field Name Type | Reset Description 
Value 
AGPS_SAT_RD | [31: 0] Sattlites information memory data 
ATA 


RTC_CMP_LSB 


Cen Га Го а Га Га Ге Га [и Ге Ге Ге | [лә [в [лт [15] 
ет 


ВТС СМР LSB 


Туре RW 


ЖОЕ ГАК ЫЛ Е НЕЧ НВ СЕЕ РИ RR GT 


RTC CMP LSB 


пате 
Peel ре Ге С О ОС ОС ОС О ОСЗ ОС ОСЗ ОС СЗ ОСЗ ОСЗ 


ВТС СМР 15В 
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Field Name Type | Reset Description 
Value 


RTC CMP LSB | [81: 0] RTC timer threshold 


RTC CMP MSB 


ICHEREIEIEIEZEIEIEIEIEIEREIEIEJEZKE] 
Teme 


reserved 
туо [Um Е5555 
Rest | ВОЗ ПА ОО ЕС АП й а а й 
| ви [is та [13 | г уо [ое | 7 | є [54 [зо | "| о| 
| Мате | 2 нон | 


RTC СМР MSB 


саат 


ВТС СМР МӘВ 


Неја Мате Туре | Reset Description 
Value 


АТО. СМР MS | (15: = 0x800 [НИИ timer threshold 


RTC TIMER VAL LSB 


ви Ги [so] 2o o [6 [25 Ги [а [2 Ге [ж [лә [в [ [59] 


RTC TIMER VAL LSB 


RTC TIMER VAL LSB 
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Field Name Type | Reset Description 
Value 


ВТС TIMER V | [31:1] | RW 0x0 RTC timer value now 
AL LSB 


RTC TIMER VAL MSB 


Li [s 9o з Га Га [5 [25 [з] [т | [з [e [зт [ 15. 


reserved 
Type 


[eae T жетк тт татти 
| Безе 1:1: Бак ИЕН ЕКЕНІ ЖЕИ 
ШЕ БЕ ЕРА ПЕ ПЕ ВЕ ПЕ Р Б 
Name | ми | |: | 


ВТС TIMER VAL MSB 


ВТС. TIMER VAL MSB 


Field Name Type | Reset Description 
Value 


RTC TIMER _ V = = ера [meme meer RTC timer value now 


RTC SAMPLED MSB 


ви [o Го Пе o T [s [25 Ги Га Ге Ге | » [лә [тв Го [ле] 
т ЕЕЕ И e 


reserved 
Type 


ВТС SAMPLED МВ 


ЖОН EC SEE SE ERI ПЕ ОП СВО ПЕ ПЕ ЕР ЕЕ 58 
| мате Р | етозмеоме | | 
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RTC SAMPLED MSB 


Field Name Type | Reset Description 
Value 


ewe: |р |н oo eme — — — — — — 


RTC SAMPLED | [15: 0] RTC timer snapped value 
_MSB 


ВТС SAMPLED LSB 


Cen [o [з p Га [25 Га Ги Га Ге Ге | » [лә [тв Го [15] 


RTC SAMPLED LSB 


Ш 


єє a цпіг= 
[Rest | о | о | о Јо о | о | о | о | о | о |о| о |о | о | о | a | 
Een n ПА Па ПА Eee ПЛ В 


res 
RTC SAMPLED LSB 


RTC SAMPLED LSB 


Field Name Type | Reset Description 
Value 
RTC SAMPLED | [31: 1] RTC timer snapped value 
_LSB 


WAKE_UP_VAL_LSB 


Cen Ги Го 2 |» Га Га [25 Ги Га Ге Ге [ж [лә [те [т [15] 


WAKE. UP. VAL LSB 


| Bit [15] 12 | 13 | 12 | [| 10] 9 | 8 | 7 | 6 [5 (а | 3 | 2 | 1 [о | 
| Name | WAKE. ОР VAL LSB 
Type 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1243 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


PR 5РВЕАОТВОМ' 5С7731С Device Specification 
[Reset | о | о | о | о | о о [о1о [о {о о [ооо [оо 


WAKE UP VAL (ОВ 


Field Name Type | Reset Description 
Value 


WAKE UP VAL | [31:0] | RW 0х0 After number of tcxo clocks GPS will be 
_LSB power up when power down 


WAKE_UP_VAL_MSB 


_ ви [o [9o [3 [29 7 |» |» [2s 5 [2 [7 |» o 6 [7 [| 
[ene рн 


we Дю 
вези | | ере ер О ОС ОС О ОС ОС ОС ОЗ СЗ С 
ПСТ ЕС е | па | 2 С ТО С е О ОС С [а | оо 
| Мате | __геземеа _ | WAKE UP VAL MSB 

meom] m 
LG2ESEREREREREREEEREREREREZERERERES 


WAKE UP VAL MSB 


Field Name Type | Reset Description 
Value 


SS . UP. VAL m " RW 0х200 | After number of tcxo clocks —— will be 
power ир when power down 


POWER DOWN 


_ ви Ja [9o [5 [2 [7 [25 [25 [4 [5 [2 7 |» |» [18 [ [6] 
еј ОС 


reserved 


POWER DOWN 


Type WO 


ШИ КЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕН 
реј че 
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preset | о |" |" | о | о |" |о| о|о|о |" [ооо [оо 


POWER DOWN 


Field Name Type | Reset Description 
Value 


POWER DOW | [31: 0] | WO OxFDB | is connected to RF power down pin 
N 96420 


CORE RESET REG 


ви [o [о Пе Га Га Ге [25 Ги Га Ге [ [ж | о | [7 [15] 
еј omm] 


reserved 
кл — т 
Pest | | зро «ро «ро ор ор eps о s] 
ea Ee 


м Rst Rst 

Rst 

reserved Pa АТ bs Cor 
Pol та сп оп 
тег | тег 


CORE RESET REG 


Field Name Type | Reset Description 
Value 


PdPol = RW 0x0 та down polarity 
1: high valid 


0: low valid 


[msmrGTme ја [AW је |T Reset ATC imer moaie | 
төштө ЈП [rw [mo БЕ 


SAT_NCO_DATA_LSB 


0x00000100~ 
AT_N DATA_LSB 
0x0000013C SAT_NCO_DATA_LSB (0x00000000) SAT_NCO | |, LS 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1245 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


[^et |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | че | 17 | 16 | 
| Мате | SAT МСО DATA | 5В 


Туре 


SAT МСО DATA | 5В 


T 
вези | 1551 


SAT МСО DATA LSB 


Field Name Туре | Reset Description 
Value 


БАТЫ pera DAT | [31: 0] | RW МСО step т ООС of enhanced signal channel 
module. Every address has different data 
according to the $) orent Satellites in 
processing г(0-15 

SAT NCO DATA MSB 


0x00000140- 
0x0000017C SAT NCO DATA MSB (0x00000000) SAT NCO DATA MSB 


рови [зт | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


SAT NCO DATA MSB 
С ~, ___.______ 


SAT NCO DATA MSB 


ЕГЕ 
" 
САНЕ 


ЗАТ_МСО_РАТА_М5В 


Неја Мате Туре | Reset Description 
Value 


SAT a ао. БАТ | [31:0] | ВМ NCO step іп DDC of enhanced signal 
channel module. Every address has different 
data according to the different Satellites in 
processing г(0-15) 
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SAT GOLD DATA 


0x00000180- 
0x000001BC SAT GOLD DATA (0x00000000) SAT GOLD DATA 


| вт | зі | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21.20 | 19 | 16 | 17 | 16 | 


SAT GOLD DATA 


| " |15|14 | 1з | 12 | 1 | o | о | ге v | є | | «| з|2| ї | е| 


SAT GOLD DATA 


" 
СЕЕ 


SAT GOLD DATA 


Field Name Type | Reset Description 
Value 


SAT GOLD DA | [31:0] | RW 0x0 initial phase for generating different SV's C/A 
TA code of GPS . Every address has different 
data according to the different Satellites in 
processing г(0-15) 
SAT RANGE MIG 


0х000001С0- 
0х000001ЕС SAT RANGE MIG (0х00000000) SAT RANGE MIG 


| " | зі | зо | 29 | 28 | 27 | 26 | 25 | 24 раз | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
mM 


SAT RANGE MIG 


Type 


| Name | SAT RANGE MIG 
Type RW 


SAT RANGE MIG 


Field Name Type | Reset Description 
Value 


St RANGE . [31:0] | RW Every address has different data according to 
the different Satellites in processing г(0-15) 
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8.16.9 Application Notes 


Program Flow 


Program Notes 


8.17 ҒМ 


Base Addr Range Addr Map Description 


0х4027 0000 ~ 0x4027 ЕЕЕЕ FM Control Register 


8.17.1 FM overview 
Figure 1 illustrates the digital system of FM Receiver. It consists of major 
subsystems of: decimation stages, filters, downconverter with NCO, FM 
demodulation, pilot extraction and subcarrier recovery, MPX demodulation, 
stereo-decode matrix, de-emphasis, DC-offset, RSSI, AGC, frequency offset, pilot 
detect, SEEK/TUNE, adaptive configuration, and % msec timer. 
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FM, TOP 
Analog 3 
Interface г Уве 
Contol 
APB ч ( 
BUS .Interrupt | „ $ 
СА V 
FM > 
Rr SP Core. 
Master ND 7 
% ди 
A, 
Ki: 
status 4 (б 
Сіоск » (7, > 
Reset </ 
Conto! M 
signals 
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800k 
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и 
M 
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1 
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С 


Check. 
Valid Channel 
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800k 
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% 
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| 
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E 


Figure 8-68 
The 3-Stage Cascaded SINC LPF for Decimation 


WB RSSI 


FM Core Data Path 
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In this block, three same 32-tap SINC functions cascaded provide mainly 
anti-aliasing lowpass filtering for the following decimation. Note that this 
fractional-decimation operation reduces the 26 MHz sampling frequency by 32.5, 
to 800 kHz. 

Quadrature Downconverter 
The function of this quadrature downconverter is to downconvert the 100 kHz 
Low-IF quadrature signals into baseband quadrature (/О) signals. А МСО is 
designed to generate 100 kHz LO ИО signals. 

Spur Removal 
The function of spur removal is to inhibit the spur occurred when FM receive 
channel 78M or 104M Hz. The spur could influence FM on two aspects, one is 
leading FM seek the false channel 78M or 104M which is not exist and the other 
making the SINAD worse more than 2088 when 78M or 104M do exist. 


As a result of that 78M or 104M spur could be exactly moved to DC after Digital 
down converter(DDC), the method of inhibiting the spur is that calculate the DC 
and subtract it from the input | and Q data. 

FIR LPF for Channel Selection 
This linear-phase LPF provides major role of channel selection in the 
analog/digital input signal path prior to FM demodulation. 

FM Demodulation 
This FM demodulation is first to use the ATAN() function to get phase information 
from the current І/О sample and then to use the phase difference from the 
previous sample to estimate frequency information. The un-filtered MPX signal is 
derived from the estimated frequency, without the knowledge of Peak Frequency 
Deviation of either 75 kHz in US or 22.5 kHz in Europe. The АТАМ() function is 
actually implemented using a simple 

FIR LPF of FM Demodulated Signal and Decimation 
The FIR LPF filters the FM demodulated signal to provide the MPX signal and also 
provides the anti-aliasing lowpass filtering for the following decimation. The 
decimation by 5 next reduces the sampling of MPX to 160 kHz. 

Extraction of Pilot in the MPX Signal 
A narrow-band 19 kHz BPF provides filtering on 19 kHz Pilot. The extracted Pilot 
should have a good enough CNR for the next Subcarrier recovery. 

The 38 kHz Subcarrier Recovery 
The extracted Pilot is first squared, and the squared signal is then normalized 
using local samples. A narrow-band 38 kHz BPF filters the normalized 
squared-signal to obtain the 38 kHz Subcarrier for the following demodulation of 
the MPX signal to obtain the L-R signal. 


The MPX Signal Demodulation 
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This block includes two functions, L-R Demodulation and L+R Demodulation. In 
L-R Demodulation, a wide-band BPF is first used to filter the MPX signal to get the 
modulated L-R signal portion centered at 38 kHz. The filtered signal is then 
multiplied with the 38 kHz Subcarrier to get the baseband L-R signal, along with 
other spectral components. In the L+R Demodulation block, the input signal is 
properly delayed as the baseband L+R signal, along with other spectral 
components. 


Stereo-Decode Matrix, with Forced-Mono Operation 


The Matrix inputs the baseband L+R.and L-R signals and produces the | and В 
stereo audio signals. When Forced-Mono is ON, the matrix only takes in the L+R 
signal and outputs the Mono signal in both L and R channels, that is, L-R. 


FIR LPF of Stereo Signals 


This FIR LPF filters the L and R signals, as the continuation of the previous 
Stereo-Decode operation. It also provides anti-aliasing lowpass filtering for a final 
decimation. This. decimation by 5 brings the sampling of the L and В signals down 
to 32 kHz, as the audio output sampling. 


De-emphasis 


The de-emphasis LPF is conducted on the 32 kHz L and R signals: Configuration 
of the de-emphasis is 75us in US and 50us in Europe. 


DC-Offset Cancellation 


RSSI 


AGC 


This DC-Offset Cancellation block works at 800 kHz after the 32.5-decimation 
SINC LPF. It periodically measures the averaged DC offsets at | and Q paths and 
provides DC offset cancellation respectively. 


The RSSI block works at 800 kHz and takes either the | signal or the О signal from 
the channel-selection LPF after the quadrature downconverter. It takes relatively 
long time average on the input signal for the power estimate and converts it into a 
dB value of RSSI, for the purpose of AGC gain control and FM input power 
estimate. 


The AGC block, running at 160 kHz, offers two functions: generating the AGC 
gain-table index for FM RF/Analog section and estimating FM input signal power. 
It compares the input RSSI value to a high boundary and a low boundary. The 
comparison results in an increment or a decrement from the current gain-table 
index or a no change on the gain. 


Frequency Offset Measure and Cancellation 


V0.2 


Frequency Offset Measure and Cancellation, at 160 kHz, uses SINC LPF to offer 
very lowpass filtering while keeps a lower complexity filter implementation. The 
need of very lowpass filtering is for a high performance requirement on 
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Stereo-Audio SNR. The block estimates the frequency offset from the decimated, 
demodulated signal and thus cancels the frequency offset from the signal. 


Pilot Detect 


The Pilot Detect block, at 160 kHz, takes as input the two extracted pilot signals 
from Pilot Extraction and measures the amplitude averages. It then compares the 
first average to a programmable threshold and checks the difference between 
them. Finally, it makes a preliminary decision to decode this signal input in either 
Stereo-Audio or Mono-Audio mode or to handle the signal as noise, generating 
indicator Ind StereoMonoNoise byPilot. 


SEEK/TUNE Check Valid-Channel 


The inputs of this SEEK/TUNE Check Valid-Channel block are 

Ind StereoMonoNoise. byPilot, frequency offset and FM input signal power. The 
block makes a (final) decision on a valid channel, during SEEK/TUNE operation, 
by comparing frequency offset and FM input signal power to programmable 
thresholds and checking the status of Ind StereoMonoNoise byPilot. 


Adaptive Configuration 


The Adaptive Configuration block takes several meaningful inputs from the other 
blocks. It adaptively adjusts a subset of configurable parameters which control 
operation modes of some of the blocks in order to provide robustness of this FM 
receiver in any dynamically changing radio environment. 


SC7731C Device Specification 


PIN Description 


V0.2 


Name Width О Description 

PCLK 1 Input APB clock 

PRESTN 1 Input APB reset, low active 

26m clk 1 Input FM main clock, 26MHz 

26m rst n 1 Input FM reset, low active 

PSEL 1 Input APB select 

PENABLE 1 Input APB enable 

PADDR 32 Input APB address 

PWDATA 32 Input APB write data 

PRDATA 32 Output APB read data 

fm int 1 Output FM interrupt 

adc dO 1 Input LSB of ADC data in dual edge 

mode 

adc аї 1 input MSB of ADC data in dual 

Spreadtrum Communications, Inc., Confidential and Proprietary 1253 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


edge mode 
125 5СК 1 Output 125 output clock 
125 Irck 1 Output 125 left/right channel select 
i2s do 1 Output 125 serial data out 
о rfctl aces req 1 Output SPI interface signals which be 
о пећ do 32 Output used for RF control. 
i rfctl rdy 1 Input 
i rfctl din 16 Input 
8.17.2 IO Timing 


FM ADC interface works in Dual Edge Mode. ADC data | and О are sent through 
only two wires, both the negedge and posedge of clock will be used to send data, 
as a result, the circuit to receive the dual edge data is more complicated. 


Dual Edge Mode 


Dual port mode is developed to save PADs, FM ADC I and Q are multiplexed on 
two PADs, Figure1.1.3-1 shows ADC interface timing: 


ар eb rà cà c rd vd | 
a р» р [еј [ој Је ре ре Ре 1] 


Figure 8-69 Dual Edge Mode АРС Interface Timing 


Q 


Note: Whether the posedge or negedge of clock send 1 is uncertain. 


The circuit to receive the ADC data is shown on Figure1.1.3-2 
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Figure 8-70 Adie/Ddie Interface Connection 


ADC Bit Mapping: 


8.17.3 


ADC 2's Value 
/О[1:0] 

00 -1 

01 0 

10 0 

11 1 


FM Key Function description 


1. SEEK/Tune function description 


V0.2 


Seek and tune control flow is shown on figure 1.1.12-1. 


State Config ВЕ Frequency is to config the frequency of a channel. The state 


costs 8 clock periods. 


State Config ВЕ Gain is to config the initial gain value of RF. The state costs 8 


clock periods. 


State Wait RF Data stable is to wait for PLL and calibration, the state costs a 
configurable clock periods which is in the range of 0-224-1, that is 0-645ms;On 


one hand If the delay of this state is configged too small, FM will receive the 


unstable data and on the other hand the delay is configed too large, seek and 
tune one channel will cost too much time. As a result, 216-1(2.5ms) is proposed. 
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State Receive Mode is to receive the stable ADC data. In the course of this state, 
FM will calculate the Power, frequency offset, pilot state and many other useful 
information of the locked channel. At the end of the state, FM will judge the 
channel is valid or not according to the calculated information. The state costs 
1273999 clock periods which is about 48.9ms. 

State channel vld chk done is to set the status of seek/tune, to generate the 
interrupt when seek/tune is finish and to calculate the next channel frequency to 
seek when seek is not finish. The state costs only 1 clock period. 


IDLE 


Y 


> Config RF frequency 


Y 


Config RF init gain 


Y 


Wait RF data stable 


Y 
< Кесеіуе Моде < 


Calculate next 
frequency 


Clear seek tune mode 
Set interrupt 


А 


Clear seek tune mode 
Set interrupt 


А 


Figure 8-71 Seek/Tune control Пом 


2. RF control 
FM realizes the control of RF through SPI. There are 4 signals between FM and 
SPI which are responsible for the commucation: o rfctl aces req, o rfctl do, 
i rfctl din andi rfctl rdy. Table 1.1.12-1 shows the function of these signals. 


Table 1.1.12-1 Function of RF control Signals 


Singal Name Direction | Width Function 
о тісі aces гед | O 1 1 means that FM wants to read from or write to RF. 
о тісі. do O 32 [31] bit: 0 means write; 1 means read. 


[30:16] corresponds to the address of registers in RF 


[15:0] the data write to RF when write mode and 0 
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when read mode 


i rfctl din | 16 Data read Нот ВЕ. 


i rfctl rdy | 1 1 means that data read from RF is геаду. 


Take FM read data from address 7'h1f of RF for example. Figure 1.1.12-4 shows the sketch 


map. 
1 2 3 4 5 5 ri 8 E] 10 
о Пе! aces req жел 
apum Х32180110000 
і сії rdy / М 
і rfctl, din X Data 
Figure 8-72 RF read sketch map 
8.17.4 FM FM Register Address Map 


СТЕ еее 2, 
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| Sofware mute status | | Sofware mute status | status 


0x00D0 MISC_STS WideBand RSSI status and some interface 
DIT С М status 
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FM CTRL 


Г око | Ри Gontor Register онооно | ст | 
ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


E SE PO 
reserved Е L_D 
и) 


ЕС ЕЕ: :-.. 


В /ЖЕЗЕЛЕНЕНЕЛЕШЕНЕЗ 


нА 
Ses MO 

reserved о Mo reserved NO reserved reserved NO LPF 
Ор 


| Туре | 


ка па ы! Ши ми 


FM Control Register 


Field Name Type | Reset Description 
Value 


freseved (аат [б [Reed — 
LPF NO CON [20] RW 0x0 1:select new 90k filter 
O:select old 90k filter 
SEEK UP [19] RW Seek loop up or donw. 
1: seek up 
0: seek down 
STER SWAP [18] 0x0 Stereo channel swap. 
0: no swap 
1: left/right channel swap 


Stereo or Mono RX mode. 
0: stereo mode 


RXM [16 
1: mono mode 


emer ЕСИ еее SSS 


SPRM MODE [13:12] Spur removal working mode: 
0: disable 
1:hardware automaticlly enable spur 
removal functon 
2:received 
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ЕЕ БЕШИН ЕНЕ ЕН ЕС СИ 
mei ЕС [u$ mem:  - 


15 MODE RW 15 interface mode: 
0: Left Justified format 
1:15 compatible format 
STE2MONO M RW 0х1 0:force mono mode 
жесен yer ү" е 1:disable automaticlly select mono/stereo 
mode 


кәе [Urs [mo oo Reewd — — | 


DEM [5:4] | RW 0х1 De-emphasis type. 
0: No de-emphasis 
1: 75us for US 
2: 50и for EU 


[eme јаз [б [Reed —  — y 
NO LPF [1:0] ADC decimation LPF control 


FM EN 
0x00000004 FM Enable Control Register (0х0000006Е) 


reserved 


| j^ p^ 
reserved Щщ ы и и егу Е с 


-88-----B-------- 


FM Enable and Software Reset Control Register 


Field Name Type | Reset Description 
Value 


GLBEN [81] FM Global Enable bit. 
еее Паола [RO mo Reed —— 


ADC 1ВТ [13] RW 0x0 ADC valid bits 
0: 1.5bit 
1: ibit 


AUD BLD [12] Audio blend enable 
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SW MUTE [11] Software mute enable 
HW MUTE [10] Hardware mute enable. 


ADP LPF МЕ је | Adaptive configuration АРС decimation LPF 
enable 


[emi ја јо је јама —  — 
ғо m ја [ш [reneged casio _____ 


АСС ADPS т mr [oa — AGC Adaptive scaling pre-demodulation 
enable 


n 


SEEK_ADPS EAE Seek Adaptive scaling pre-demodulation 
enable 


RF INIT GAIN 


0x00000008 RF Initial Gain register (0х00000000) RF INIT GAIN 


| " |з 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 49 | v8 | 17 | 16 | 
| Мате. P SS 


reserved 
E 
Pest | о | о | о | о | о | о | о | о | о | о а | о | о | о | о | о! 
| ви [is та | 1з | 12 | 11 | пој о | в |7 КВ з | «| з |2 | 1 v 
(м 


ВЕ Initial Gain register 


Field Name Type | Reset Description 
Value 


зте [RO је |а — — — — — — — 
[15: 0] RF initial gain value. 


CHAN 


0x0000000C Channel selection frequency (0x0000036C) CHAN 


reserved 


| B | зі | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18) 17 | 16 
гм 
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ЕГІ тн” ттен 
ПЕ гг 
ане С | па | а С С С С С СЗ С СЗ Е оо 


ЕВЕО 


а |“ | Ге С 5 С ОС СО С ОСЗ С СЗ ОС СО СЗ TI 


Channel selection frequency. 


Field Name Type | Reset Description 
Value 


FREQ [15: = RW 0х36С И selection frequency which is used 
for SEEK, Tune or directly play 


AGC TBL CLK 


ви or Га | а Га 27 [s [25 Го Ге [22 [т | 2 Го [тв [зт [15] 
one | нн ОС 


reserved 


reserved i 


еј ње 
Pel PP PP PPP PPP PPT 


AGC DB Table clock control 


Field Name Type | Reset Description 
Value 


ewe: fema ro oo [Reseed | 


Clock indicator. 


[17]: 1 to indicate the APB clock is selected. 


[16]: 1 to indicate the FM 26M clock is 
selected. 


кее ТИ Ro [00 ја 
[s [o [AW [oo је 
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0: Slect FM 26M clock for AGC DB table 
1: Select APB clock for AGC DB table 


SEEK LOOP 


_ ви Га Го Ге Га Га [s [25 Го Га Ге [т | [лә [тв [зт [15] 


reserved 


| " |15|14 | із | 2 | 1 | to со | в |7 | в | 5 | «| з| 2| | е| 


reserved VAL 


€ | мо | 
к=» | С СЕС С ОС 


Seek loop config register 


Field Name Type | Reset Description 
Value 


emer СЕ СЕ oo [reena — — | 


Seek loop config value. 
Seek loop-(band Imt high-band Imt low)/b 
and space when the seek mode is set. 


FMCTL. STI 


Seek/Tune mode indicator register. 
0x00000018 (0x00000000) FMCTL STI 


xc] pe pese regne res a ene epe qune 
Neme 4 | 


reserved 


Type 


ИТ ЕЦ 
Peset [А О | В ИККЕ | о Је ЕЕ 
Ж ЕЕ КАЕ ПАПА СЦЈС ЕЕ ЕС COR 


reserved 


пате 
к= Де | ере ОСЗ ОСЗ ОСЗ ОС СЗ 


Seek/Tune mode indicator register. 

0: NORMAL 

1: SEEK 
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2: TUNE 


Field Name Type | Reset Description 
Value 


ewe: ЕЕ [нб oo [Reews — — | 


Seek/Tune indicator config value. 
0: NORMAL 
1: SEEK 


BAND LMT 


0x0000001C Frequence band limit for seek. (0x0424036C) BAND LMT 


Т 
me] o Ге Ге Гео Те Я 


Cer ЕЕС. ЕС ПБП ЕЕ СВ ПЕ ЕЕ БЕ 
9 Р 


Frequence band limit for seek. 


Frequence-val*10kHz 


Field Name Type | Reset Description 
Value 


HIGH [81:16] 0x424 | High band limit for seek 
[15: 0] 0x36C | Low band limit for seek 


BAND_SPACE 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
rame рн 1 


reserved 


EP —a3O|) . 
| Роот ЕКИ И И ЕЕЕ ОВ ЕС Е 0 С ЕЕЕ 
еее нь 


VAL 
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Peel DP Горе PPP PPP Pp [| 


Channel spacing. 


Space=val*10kHz 


Field Name Type | Reset Description 
Value 


зтле во [oo је CS 
ПБ: 0] Channel spacing config value 


RFCTRLO 


0x00000024 RF control registers address (0x00040002) RFCTRLO 


RF control registers address 


Field Name Type | Reset Description 
Value 


ewe: _ [зї [б oo | веома — — | 


GAIN [30:16] Gain control register address of RF 
п] [RO [oo Reed —— 
FREQ [14: 0] frequency control register address of RF 


RFCTRL1 


ви Ги [ој а [2 [ж] Го Га [т | 9 [19 [тв Го [95] 
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res 
LNA STS 


=й — S — 
O о Го Де ре Де Де Де Го Ге Де МИ 


ВЕСТ СЕ ОПЕР Rasa ЕЕ Р ПЕС 


reserved АОС BITMAP 


w) o e Oë ooo o S 
к=» E Ee E о С С С ET С LT EH 


ВЕ control registers address 


Field Name Type | Reset Description 
Value 


ewe: _ [зї [б oo | веома — — | 
[eem — [ness [mo [oo [тее | | 


ІМТ EN 


m [э [9o [3 [2s [7 29 [25 [73 [5 [2 [7 [ [19 e [ v [| 
јот 


reserved 
ОИ 
| eset | КЗ ОК БАКОВ О ОКО ЕВ ОО ЗЕ ЕСЕ О 
Е ЕС С ЕЕ ЕСЕ С 


reserved 


Interrupt Enable Register. Set 1 to enable the irq bit. 


Field Name Type | Reset Description 
Value 


E MR Seek/Tune Complete Interrupt enable bit. 
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INT CLR 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј ни 


reserved 


Type 


ЕСІН Б EE DESERT ПЕС АС ЕС ВЕСТ 
ST 


reserved C 


те = 
яви До То Ге ОС ОС С ере С ОС ОС С ОС ОЕ СЗ С 


Interrupt Clear Register. Set 1 to clear the іга bit. 


Field Name Type | Reset Description 
Value 


ата [Ro [oo [Rem | | 
[STO |І |RW |00 | Seek/Tune Complete Interrupt clear bit. 


INT STS 


E [o [9o [3 [2s [77 2 [25 [s [5 [2 [5 [2 6 [ v [| 
ера 


reserved 
| eset [EON ОВ ОБОИ ОКО Е ОО ОИ ОИ ЕС 
| Bi |15| м|13/ 12) | 10] 9 | в | 7 | є | 8 | «| з | 2 | "| о| 
ST 


reserved C 


vee _| — 3| h|—— | ші 
| неза ШИШИ АЕ И И ИЕ 9] ee | 


Interrupt Status 


Field Name Type | Reset Description 
Value 


ата [Ro [oo [Rem | | 
Iste [о [RO foo | Seek/Tune Complete Interrupt status. 
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ADC INFCTRL 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕ 
Dm [T ew 8 


Туре | 9 "о 


ЕСЕ Б ВЕБ DE С СЕЕ С ЕА 


D1DLY СТВІ DODLY СТВІ 


eel Gm bbl > PPT 


ADC interface cotrol 


Field Name Type | Reset Description 
Value 


И СЕЛ oo је | 


ФЕЕК СН ТН 


C [o [9o [2 [2s [7 29 25 [2 [5 [2 [ [5 i e [v [6 | 
еј уб 


reserved 
| Турс NENNEN не 
| "eset ШШ ШИ И И И И ИЕ И И И ИЕ И ее И 
ПЕ АКЕЛ ЕЛЕ Т ЛЕШЕНЕЛЕЯЕЗЕ ЖЕЛЕНЕНЕЙ 
| Мате | VAL 
CIRRUS ЕН юм 


Seek Channel valid Threshold 


Field Name Type | Reset Description 
Value 


веј [oo [Reme — — — — 
[15: 0] 0х1Е4 | Seek channel valid threshold 
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AGC TBL RFRSSIO 


AGC table RFRSSI control registerO 
0x00000044 (0x00200800) AGC TBL RFRSSIO 


| в |з1 | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 рат | 20 | 19 | 16 | 17 | 16 | 
| Мате | ен И 


reserved 


AGC table RFRSSI control register 


Field Name Type | Reset Description 
Value 


eser СЕ СИ КОИ веома — — | 
ese: Јајо oo [Reews | — | 
eem: [ira [no [oo [Reews — | 


АСС ТВі ВЕВЅ511 


АСС table RFRSSI control register1 
0x00000048 (0x1F050BB8) AGC_TBL_RFRSSI1 


ПЕ ЕЕ ЕР ee ЕЛШІ 


АМС LEN reserved AVG SH 
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AGC table RFRSSI control register 


Field Name Type | Reset Description 
Value 


эп [Ro oo [eem 
АУС LEN [30:24] RFRSSI average length 


ата | но oo је | 
AVG SH [18:16] RFRSSI average acc shift bits 
[15: 0] охвва | АСС table RF RSSI threshold 


AGC TBL WBRSSI 


_ ви [o [9o [3 [28 77 |» |» [а [5 [2 [7 |» o 6 [ v [| 
| ООО ООО 


reserved 


s ЈЕ 
"BH й i i 


| Туре | ви | 


WB 855! measure control 


Field Name Type. | Reset Description 
Value 


esee: ЕС | бо oo | веома — — | 
ewe: ИЕ [RO oo је | 


[wes [ты] [no [oo [Reews | 


WBRSSI -SHW WNRSSI scaling method 
AY 


WBRSSI_SH ПЕ Сва аа WBRSSI scaling shift bits 


MODE [1:0] | RW AGC table WBRSSI mode 
[0]: mode 
[1]: mode2 
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AGC IDX TH 


_ ви Ги о [2s [2 [2 [25 [25 [2 [2 [77 | 9 | [в [ [79 
Cen [| 


reserved MAX 


Tyee | 0 l| | | T 


ЕЕ © ма 


ШЕ Е CES АП С ЕСЕ РЕА ЕЗ Б ПЕ 


reserved MID reserved MIN 


Type RW 


ма осо 


АСС table Index Threshold 


Field Name Type | Reset Description 
Value 


ewe: "|р ro oo [reena — — | 
ен“ [цы [но oo [Reews | 
ese: [ira [no [oo је | 


AGC RSSI TH 


ви Ги [з [2s |» [2 Га [25 [2 [а [2 [т [ж [лә [тв [зт [15] 
еј шш ОО 


reserved MAX 


еј мо m 


С ОИ 
rese | и С О ре Те а ОСЗ С 
ПТ ЕЕ та | па Е ЕС о ә С С е С | «|» Е ОСЗ СО 
н е | мо 
везе | о | о и а о а 8. 311412 


АСС 855! Threshold 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1273 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


PR БРВЕАОТВОМ' 5С7731С Device Specification 


Field Name Type | Reset Description 
Value 


ewe: ЕС | бо oo [жее — — | 


[23:16] Seek AGC RSSI High Limit 
mss [mo [oo јама | 


SEEK ADPS 


ECCE Ga Г шы 
(0x04280000) 

ERR] БН ЕЕЕ ЕЛЕУ Л ЗЕ ЕН Л ЕЛЕ ЕЛЕН 
ЕШ ( = 
| Туре т | е-е д 
| Reset а ааа ЕН | | | 
МЕ ЕИ АЕН БЕ ШЕШ 


reserved 


прю ëO 
ЕСЕ ССС С ССС С СЕС С С 


Seek Adaptive Scaling pre-demodulation 


Field Name Type | Reset Description 
Value 


esee: Е |но oo [жее — — | 


[27:24] P adaptive scaling pre-demodulation bit 
LBND [23:16] | RW 0x28 Seek adaptive scaling pre-demodulation 
Low- [2 — 


STER PWR 


KCHEREIEIEIEZEIEIEIEJEIEREIEIETEZE] 
[heme АО ОО 


reserved 
Type 


(aa ЕЙ 
EZA |: ЕН ЗК СИ ОВ ОЗ Е ОЙ ВЕ ЕЖЕН 
Ж ШЕ ts ev a Е Е Е ПНЕ ЕР АТ 
| Name | ЕЕ сеа 


reserved 
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Геј еј ко 
"ен | СС С | о ОСЗ ОС и ІІ 


FM Stereo Power Threshold 


Field Name Type | Reset Description 
Value 


[reseved ____|[81:9] ҺО |090 | |Resewed | (| 
ІН Ива [RW јо (М Stereo Power Threshoid | 


AGC_CTRL 


ви Га Го Ге Га Га [s [25 [и Ге Ге Ге | [лә [тв Го [15] 


reserved TAB SIZE 
RW 


ха — 0 ë popoa ЕЕ о 


АСС Control Register 


Field Name Type | Reset Description 
Value 


prp |o wo [mene —  — i 
TAB SIZE [27:24] AGC table size 


SW GAIN [23:16] | RW 0x0 Software maunal config gain value when 
AGC is disabled. 


комен Јајо oo Е | 


ее fira [RO ре Rmewi —— — — 
Demi (ај [oo [мее  — — 


AGC ITV TH 
0x00000064 AGC Interval Threshold (0x00020012) AGC ITV TH 
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E o o [2 o T [5s [55 [5 [5 Те [ [9 o [18 [ v [15] 
еј ној мо 
ЕГЕ юр 
яви | и ре рере ре ре СЗ С ОС РЈ 


БЕЛЕ ПА ЕС SERERE ЗА ПЕ С ПЕЦЕ ЕР Й ЕС 


reserved MIN 


= 6 
вези [o | о о ре ре теТе Е пр ер 


АСС Interval Threshold 


Field Name Type | Reset Description 
Value 


Deer Патая ре нене — — — — — — 
ез fusa [Ro ре |м 


AGC ADPSO 


AGC Adaptive Scaling pre-demodulation 
(0x03090008) AGC ADPSO 


| вт | зі | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 (22 | 21 | 20 | 19 | 18 | 17 еј 
| Мате | не ри өс | 


LBND 


0x00000068 


RW 
_ ENEHERER КЕ 
ECHEGJEGEJEAERET UERESKERERERERERERII 


reserved SFT LMT 


AGC Adaptive Scaling pre-demodulation control registerO 


Field Name Type | Reset Description 
Value 


HBND [81:24] Pre-demodulation High Boundary 


LBND [23:16] Pre-demodulation :Low Boundary 
пва [RO [oo је 
SFT_LMT [ 3: 0] Pre-demodulation Bit Shift Limit 
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AGC ADPS1 


AGC Adaptive Scaling pre-demodulation 
0x0000006C (0x02080003) AGC ADPS1 


ЕНЕНЕЖЕЛЕН 
ШЕ ЕЛЕЗЕЛЕЛЕНЕЛІЕ МЕНЕЕ ЕЖЕИЕЛЕМЕНЕЯ 


reserved MTHD 


АСС Adaptive Scaling pre-demodulation control register1 


Field Name Type | Reset Description 
Value 
HLEV [31:24] | RW 0x2 Pre-demodulation High Level for method not 
equal 0 
LLEV [23:16] | RW 0x8 Pre-demodulation :Low Boundary for method 
not eque 0 


пва [Ro [OO [Red | | 
MTHD [1:0] Pre-demodulation adaptive scaling method 


PDP TH 


ШЕСІСІСІСЕНШЕЛІЛІЛЕЛІШІЛІГЛІІІ ТІ | — orm | 
Par Ге Ге Га Га Га Га Га Га Те Га Га Це Го Ге Го Го 


reserved 


Рв ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Pilot Detect PowerThreshold 
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Field Name Type | Reset Description 
Value 


meno [oo је 
[12: 0] 0х190 | Pilot Detect PowerThreshold 


PDP DEV 


_ ви [o [9o [3 [29 7 |» [25 |» |» [2 Га |» [з [18 [ v [| 
ГОЙ О 1 ОО 


reserved 
Type 


Se eee 
Peset 1:1 О ОЕ И ЕВ ae ae) 
en ПА С ОСЗ ТЕЗ ЕЕ ПЕН ЕС 
ЯА Ə и. 
L3 асосаи мам 


Pilot Detect Power Deviation 


Field Name Type | Reset Description 
Value 


Е [oo [mew — — — — — — 
[12:0 Pilot Detect Power Deviation 


ADP ST. CONF 


Ere] Ee ES РН ess E Ee Ee ЕКО 
пате meer] ex [шы ССИ 
NECEM, 


о | 
АИ шет HER EUN GR ЕУ IRI CM 
| шт  —o»—^ —— _ 


reserved TH 


то е | мо 
ЕСЕЕНЕШЕШЕШЕШЕЛЕЛЕНЕНЕЕЕНЕНЕЕЕЕЕНЕН 


Adaptive Stereo Configuration Register 
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Field Name Type | Reset Description 
Value 


втзо во [oo [Reed | 
MODE [29:28] Adaptive stereo configuration mode 


ewe: [узо [oo је | 
СЕН ЕС слива СЕ сии 
[ewe — [цыз [FO oo је | 
a iso [rw one [sero reso Kimi бони — 


ADP LPF CONF 


Adaptive LPF Configuration Register 
0x0000007C (0x00000001) ADP LPF CONF 


| " |з1 | зо | 29 | 28 [027 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
| мате | o — — | 


reserved 
| Туро MEM 
Peset 1: ИЕ ИЕ ИЕН dede qo] ач ро! 
Ж ТЖ К ЕПА ЕЗ ИЕ ЕШЕЛЕЖЕ ЕЗ К ЛЕЛЕР 
кл Әсия 
ЕШ 771 киш 


Adaptive LPF Configuration Register 


Field Name Type | Reset Description 
Value 


Gus [Ro [oo [Rem д | 
[ 2: 0] Adaptive LPF Configuration 


DEPHA SCAL 


_ ви [o [9o [5 [25 [7 |» |» [2s [5 [2 [7 |» [з [в [ [6 


reserved 


reserved 
уе [юм | 
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Pest | о | о | о | о | о | о | о | о|о|о|о|о|о |" |" | о] 


De-emphasis scaling factor 


Field Name Type | Reset Description 
Value 


Gus [RO [oo |Reseved — — 
[ 2: 0] De-emphasis scaling factor value. 


HW MUTE 


Cen [s 925 [29 [27 [2 [25 [з] | 2 [ [тв | v Га: 
маме | 0-2. 222. - 


reserved 


SE ee See ee 
| eset REI ОАК СИ ЗЕ ЗИ КА Е ЗА о а о ЕЕЕ 
| ви [us ан яз | iz] taj [е | a 7 ој s |a L3 i] о | 

MN 


reserved 


Hardware mute control 


Field Name Type | Reset Description 
Value 


Bug [m oo [Red | — 
ммо [о [Rw -foo | Mandatory to use hardware mute function 


SW MUTE 


ICHEREIEIEIJEZEIEIJEIEIEIEREIEIETEZKE] 
еј cem] ње 


reserved HBND 
Tye | ~ ____ ни 
| Bt |15 (та | 1з | 12 | 1 [ло [о је | "| |5 | 4|з|2|1|0 


геѕегуеа LBND 


т» ПЫ 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1280 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 
preset | о | о | о | о |о | о| о | о|о | |" |о| "|" | то. 


Software mute control 


Field Name Type | Reset Description 
Value 


wwe: ата | во oo [Reed — — — — — — — 


HBND [24:16] Software mute high boundary 
ws [mo [oo |Reewd | 
LBND [8:0] | АМ | 0%6Е | Software mute low boundary 


UPD CTRL 


0x0000008C Update counter control registers (0x00211000) UPD CTRL 


| " | зі | зо | 29/28 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 


reserved STDIF DLY AGC VS RSSI SEEK AGC DLY 


w|) Т 


PREDEM DLY SOFT MUTE 


Update counter control register 


Field Name Type | Reset Description 
Value 


prag | но oo нема | 
STDIF DLY [25:24] Stereo Dif Delay 
AGC VS RSSI | [23:20] AGC Update Counter vs RSSI 


SEEK AGC DL | [19:16] SEEK AGC delay 
Y 


АСС ADPS [15:12] | RW 0х1 АСС adaptive scaling pre-demodulation 
update time 

PREDEM DLY | [11:8] AGC adaptive scaling pre-demodulation 
delay 


SOFT MUTE [ 7:4] Softmute update counter 
ADP ST [3:0] Adaptive stereo config update counter 
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AUD BLDO 


m [o Го [25 29 [25 [25 [за 5 [2 [т | s [8 [7 [15] 
кате“ Соње 


reserved 


ЕСЕ Б ВЕ EE ЕЕ ВЕ ЕС CT СПЕЦ СС 


reserved LBND 


т 
Preset | E EE E EE * [ео | 


Audio blend control register 0 


Field Name Type | Reset Description 
Value 


ese: [Iza | је [Reseed — — | 
елен [цыз [но oo [Reews | | 
homo [ieo [mw ost [Audio biena iow boundary | 


AUD BLD1 


0x00000094 Audio blend control register 1 (0х0057005В) AUD BLD1 


reserved LEV2 


RW 
ER ER | 
ШЕ а ЕЕ СС ЕС ЕС о ер ВЕЗЕТ 


reserved LEV1 


= г —— — 
LTXKRERESERERESERERERERENENEEERENEE 


Audio blend control register 1 


Field Name Type | Reset Description 
Value 


MODE [81] Audio blend mode 
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аав но [os [Reed —— | 
LEV2 [24:16] Audio blend level 2 


Пееме  [n&s [Ro [oo [мее — — — 
ви Пао [mw [ose [nowe —— 


AGC HYS 


ви Ги Го Ге Га Га s [25 Го Ге Ге [т | » Го [тв Го [ле 
еј 


reserved 
Type 


| Bt |15|14 m | 12 | 1 | ој о | з | у | в | 5 5a 3|2]|1]|0 
| Мате | reserved THRESH reserved STEP 


AGC Hysteresis control register 


Field Name Type | Reset Description 
Value 


ewe: ОЕ БЕЗ oo [Reews —  — | 
eem: [ту [no oo је | 


MONO PWR 


KCHEREIEIEJEZEIEIEIEREIEREIERETEZE] 
еј ше О О 


reserved 
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FM Mono Power Threshold 


Field Name Type | Reset Description 
Value 


ewe: Е |но oo [Reseed — | 


[24:16] FM Mono Power Threshold2 
mss [о [oo [eme — o 


ВЕ СЕС DLY 


ви o Го Ге Га 2 s [25 Ги Ге Ге [| » o | e [зт [15] 
ен ај че | 0 __ 
юс 


| ви | as | різ | 12 | | пој го | в | 7 | 6 [е | «|з j| тој 


VAL 


везе До ре ере Ре Се ер Ре ере Ре СЗ ОСЗ СЗ 


RF Config Delay 


Field Name Type | Reset Description 
Value 


rea [RO [oo [Rem | | 
LAN STS LOC |[27:24] | RW 0x0 This regisers is location of МА OVERLOAD 
in 16bit returned read data from RF 


AGC TBL STS 


ШІНЕЛЕЛЕЛЕЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј 


reserved 
Type 


А И 
Reset | |: И И пе | КОЗ | ЕНЕ ЕН ераро| 
RETE 


reserved SE IDX 
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E | ЕН | жа ЕШ 


АСС Table Status 


Field Name Type | Reset Description 
Value 


кезе ЕСС [Wo oo Ree — — — — — — 


[3:0] |RO | |охо | AGC Table Index Status 


ADP BIT SFT 


Pre-demodulation Adaptive Bit Shift 
0x000000A8 (0x00000000) ADP BIT SFT 


| " |31 зо |20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| Мате = И 


reserved 
ER. w—PPah: О 
_ Reset Ж ИШИ ЕИ И ЗЕ О ЕИ И И ЕИ К ИК 
А ПЕ БА ОСЬ | БЕНЕН 
| Мате | reserved VAL 
іу» A 3Ah | || 0 O 0 
[Reset poon 


Pre-demodulation Adaptive Bit Shift 


Field Name Type | Reset Description 
Value 


эп [но [oo [Reed — 
[ 3: 0] [RO |00 | Pre-demodulation Adaptive Bit Shift 


SEEK CNT 


ви Га Го Ге Га Га Га [25 Го Ге Га Го Ге [те [зт [ле] 


reserved 


б» 0] 
яви До То Ге Ге Ге PP PrP 
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ЕСЕИЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
Тото шш | чо 


| ре Ж с.о _ _ _ 
L3 ER || 


Сштепі Зеек сћаппе! Соипїег 


Field Мате Type | Reset Description 
Value 


то [mo oo mew — — — — — ——. 


RSSI STS 


ви Ги [пој а |» [2 [s [25 Ги Га Ге Ге | » | о [е Го [15] 


РПОТ DE 
Іше) ме EL or | oe 


С та а им Е ВЕ СВ ie RR 


reserved RSSI 


| Мате | 
| те ИМЕ 
| Reset /|ҚКЛЕНЕНЕНЕЛЕНЕШЕН 


8551 Status Register 


Field Name Type. | Reset Description 
Value 


eran [mo oo [Reemi — — — — — 
РПОТ DET [19:18] | RO |0х0 | Pilot detection status 


ST [17] 0x0 Stero Indicator. 
0: Mono 
1: Stereo 


[16] 0x0 Seek Fail Status. 
0: Seek successful 
1: Seek failure 


RSSI прати СИ ТЕН Received Signal Strength Indicator 
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CHAN FREQ STS 


| ви“ [o [во [25 [2 Те Га [25 [за [2 [т | 5 | [5 [7 [15] 


reserved 


Type 


ит ОЕ 
Reset о | о | о | о | о | о | о | о | о о | о | о | ој о| о | о 
ЕСЕ Л Е ПЕ С СЕЕ ЕР С 


VAL 


ИЕН 
Peel [ере Ре ере О ОСЗ ОС Ре] 


Current channel frequence 


Field Name Type | Reset Description 
Value 


впав но [oo [Reed | 
[15: 0] [RO охо | Current channel frequence status 


FREQ OFF STS 


ви Ги 9o [25 [2 Га [s [25 Ги Га Ге Ге | » | [9 Го [15] 
гт a 


e И 
| Reset ШЕШКЕН | ИШИ И ИЕ АЕ ИЕ о Је ЕЕС 
ШІН БЕЛЕНБЛЕЛЕЛЕЗ ШСЗ ПС ЕЕ ЕЕ Еа 828 


VAL 


ЕГЕ 
прю 
е | 


reserved 


Frequence offset status 


Field Name Type | Reset Description 
Value 


веј [oo [resev | 
[15: 0] [RO охо | Frequence offset status 
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INPWR STS 


m [o о p 2 [ 2 [ [25 23 5 [2 [т | e [тв [зт [зв 


reserved 


Type 


титан NM ЖЕНЕ 
| Безе В В ОДО И ПИ А ee eee КВ ИВ 
ЕСЕ ЕДЕ ЕЕ ВЕ В С ПС ПЕ ИСУС 


reserved VAL 


| уре НЕ“ со ОИ 
L3 | | " NERERERERERERERERES 


Input power status 


Field Name Type | Reset Description 
Value 


ewe: _ [зїї [нб oo [reena — — | 
Ia. во [mo oo [пиры | 


RF RSSI STS 


э [o [о [9 [2 2 [s [25 Ги Те Ге Ге [ж [лә [| [зт [15] 
LINE NNNM 


| Туре 
_ Reset ШЕШКЕН КИЕ ИКЕ ИЕ АЕ ЕЕС Е ЕЕЕ 
ШІН БЕЛЕНБЛЕЛЕЛЕЗ ШСЗ ПС ЕЕ ЕЕ Еа 828 


VAL 


ЕГЕ 
прю 
LINSERERERESEREREREREREREREREREREN 


reserved 


RF RSSI status 


Field Name Type | Reset Description 
Value 


Теле” ЕС | о oo [Reseed — — | 
Ia. [аво mo oo СЗАО 
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NO LPF STS 


m [o [о p [2 [2 [25 23 75 [2 [т | T [тв | v [зв 
Teme - 


reserved 


Type 


| m [usse [яз [12 тіло Ро | a Се | sa a2 [о 


reserved VAL 


NO LPF status 


Field Name Type | Reset Description 
Value 


ewe: fora |но oo [жее — — | 
va ео [mo oo [notPrsausvave | 


SMUTE STS 


ви Ги [о [25 |» 2r [s [25 Ги Ге Ге | [лә [е [зт [15] 


reserved 
те Um 
L3: ЗИ ВИД ВСВ ЕТЕ eese e] sss 
Pane he С ППС IEEE REC ПА ЕС 
VA 


reserved L 


_ Туро S) à КІ 
| Reset [~ |» 7 1: „| о о | | s c] - ) | 


Software mute status 


Field Name Type | Reset Description 
Value 


ewe: СЕ [FO oo [Reews — — | 
аг [о [mo oo | Sorwaremutostausvaue | 
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MISC STS 


WideBand RSSI status and some interface 
0х00000000 signals status (0х00000000) MISC_STS 


Cm Ги Го p [o Те [25 2 [аз [2 [т |» [9 [8 [ 5 
Гете шы | 


reserved INF STS 


ИЕ ^" 9Á 
| Reset — — —  фҚКЕКИЕНЕЛЕНЕНЕН 
Ж ТЕ nM f ПЕ OR ЕИ ГҮ 


reserved VAL 


| тре тт с ОИ 
L1 /|ЕНЕНЕНЕНЕЛЕШЕШЕН 


WideBand RSSI status and some interface signals status 


Field Name Type | Reset Description 
Value 


emer ЕЕ О oo [жые — — — — —— 


INF STS [22:16] 0x0 FM interface Signals, 
[1:0] : ADCI channel 
[3:2] : ADC Q channel 
[4] : FM working status, 0: idle  1:busy 
[5] : dis ОК 
[6] : iis searial data 


п] [о [oo је 
[7:0] во |00 | Wideband RSSI status value 


AGC BITS TBLO 


ви Ги [о [= [2 or [6 [25 [2 [а [2 [т | » | v [в [| [15] 
еј бои 


reserved 
Type 


muU EMEN ЕЦ 
_ пезет ЕШИКЕ ЕЕЕ ЕЕЕ 
Er: 


VAL 


LINSEREREREREREREREREREREREREREREN 


AGC Bits Table 
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Field Name Type | Reset Description 
Value 


ewe: ЕС | о oo [Reseed — — | 


AGC BITS TBL1 


ви Ги [з [2 [2 o [s [25 |» T [2 [т | 9] vo [в [т [15] 
КЗ жш | 


reserved 
Type 


EEUU ООВ 
_ Роот 1:1 | ОВ И ИЕА ЕЕ КАЕ ЕЕЕ 
ВЕСТИ В Е Е С СИ Е Е ВС ЕСЕ ЕС 


VAL 
LTSERERKBEREREREREREREREREREREREREN 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


eme: јето [oo [кее O 


AGC BITS TBL2 


Ten [o [9o [5 [25 [7 [7 [25 [2s [5 [2 [7 [7] v e [ [6] 
[iene шы | 


reserved 
уе и 


VAL 


СЕЕ 


ВЕСТ ЕСЕ ока СГС ЕС ЕП С, ЕСЕ ЕСЕ ВЕ С 


АСС Bits Table 
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Field Name Type | Reset Description 
Value 


еле” ЕС | о oo [Reseed — — | 


AGC BITS TBL3 


ви Ги [so] [2 o [s [25 |» T [2 [т [ж [лә [в [т [15] 
КЗ жш | 


reserved 
Type 


EEUU ООВ 
_ Роот 1:1 | ОВ И ИЕА ЕЕ КАЕ ЕЕЕ 
ВЕСТИ В Е Е УУ СИ Е СП ЕЕ ЕЛЕН CR 


VAL 
LTSERERKBEREREREREREREREREREREREREN 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


eme: јето [oo [кее O 


АСС BITS ТВІ4 


Ten [o [9o [5 [25 [7 7 T2 [2s [5 [2 [7 [9] v e [ v [6 
[ene шы | 


reserved 
уе и 


VAL 


СЕЕ 


ВЕСТ ЕСЕ ока СГС ЕС ЕП С, ЕСЕ ЕСЕ ВЕ С 


АСС Bits Table 
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Field Name Type | Reset Description 
Value 


ewe: ЕС | о oo [Reseed — — | 


AGC BITS TBL5 


ви Ги [so] [29 o [s [25 |» [а Ге Ге [ж [лә [в [зт [15] 
КЗ жш Е 


reserved 
Type 


EEUU ООВ 
_ Роот 1:1 | ОВ И ИЕА ЕЕ КАЕ ЕЕЕ 
ВЕСТИ В Е Е УУ СИ Е СП ЕЕ ЕЛЕН CR 


VAL 
LTSERERKBEREREREREREREREREREREREREN 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


eme: јето [oo [кее O 


AGC BITS TBL6 


_ ви [o [9o [5 [25 [7 |» [25 [а |» [2 [7 | » v e [ [в 
ер 


reserved 
уе и 


VAL 


СЕЕ 


ВЕСТ ЕСЕ ока СГС ЕС ЕП С, ЕСЕ ЕСЕ ВЕ С 


АСС Bits Table 
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Field Name Type | Reset Description 
Value 


ewe: ЕС | о oo [Reseed — — | 


AGC BITS TBL7 


ви Ги о [= 29 o [s [25 |» T Ге Ге | » | v [в [т [15] 
КЗ жш | 


reserved 
Type 


EEUU ООВ 
_ Роот 1:1 | ОВ И ИЕА ЕЕ КАЕ ЕЕЕ 
ВЕСТИ В Е Е УУ СИ Е СП ЕЕ ЕЛЕН CR 


VAL 
LTSERERKBEREREREREREREREREREREREREN 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


eme: јето [oo [кее O 


AGC BITS TBL8 


_ ви [o [9o [5 [25 [7 |» [25 [а |» [2 [7 | » ] v e [ v [| 
реле рн 00 


reserved 
уе и 


VAL 


СЕЕ 


ВЕСТ ЕСЕ ока СГС ЕС ЕП С, ЕСЕ ЕСЕ ВЕ С 


АСС Bits Table 
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Field Name Type | Reset Description 
Value 


ewe: ЕС | о oo [Reseed — — | 


AGC BITS TBL9 


ви Ги [so] [29 o [s [25 |» T [2 [т | » | v [в [зт [15] 
КЗ жш | 


reserved 
Type 


EEUU ООВ 
_ Роот 1:1 | ОВ И ИЕА ЕЕ КАЕ ЕЕЕ 
ВЕСТИ В Е Е С СИ Е Е ВС ЕСЕ ЕС 


VAL 
LTSERERKBEREREREREREREREREREREREREN 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


eme: јето [oo [кее O 


AGC BITS TBL10 


_ ви [o [9o [5 [25 [7 |» T [а [ [4 [7 |» о e | v [| 
ер 


reserved 
уе и 


VAL 


СЕЕ 


ЕСЕЕЛЕЛЕСЫЛЕЛЕЛЕШЕНЕЛЕЛЕ ЛЕНЕЖЕЛЕЙЕР 


АСС Bits Table 
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Field Name Type | Reset Description 
Value 


ewe: ЕС | о oo [Reseed — — | 


AGC BITS TBL11 


_ ви [o [о [2 |» o [s [25 |» T Ге Ге [ж [в [зт [15] 
КЗ жш | 


reserved 
Type 


EEUU ООВ 
_ Роот 1:1 | ОВ И ИЕА ЕЕ КАЕ ЕЕЕ 
ВЕСТИ В Е Е УУ СИ Е СП ЕЕ ЕЛЕН CR 


VAL 
LTSERERKBEREREREREREREREREREREREREN 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


eme: јето [oo [кее O 


AGC BITS TBL12 


_ ви [o [9o [5 [25 [7 |» T [а [ [4 [7 | » [18 | v [| 
рат РО 


reserved 
уе и 


VAL 


СЕЕ 


ЕСЕЕЛЕЛЕСЫЛЕЛЕЛЕШЕНЕЛЕЛЕ ЛЕНЕЖЕЛЕЙЕР 


АСС Bits Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: ЕС | о oo [Reseed — — | 


AGC BITS TBL13 


ви Ги [so] Га o Ге [25 |» Та Ге Ге [ж [лә [в [зт [15] 
КЗ жш | 


reserved 
Type 


EEUU ООВ 
_ Роот 1:1 | ОВ И ИЕА ЕЕ КАЕ ЕЕЕ 
ВЕСТИ В Е Е УУ СИ Е СП ЕЕ ЕЛЕН CR 


VAL 
LTSERERKBEREREREREREREREREREREREREN 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


eme: јето [oo [кее O 


AGC BITS TBL14 


_ ви [o [9o [5 [25 [7 |» T [а |» [4 [7 | » [18 | [| 
[ene шы | 


reserved 
уе и 


VAL 


СЕЕ 


ЕСЕЕЛЕЛЕСЫЛЕЛЕЛЕШЕНЕЛЕЛЕ ЛЕНЕЖЕЛЕЙЕР 


АСС Bits Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: ЕС | о oo [Reseed — — | 


AGC BITS TBL15 


KCHEREIEIEIEZEIEIEJEJEIEREIEIETEZE] 
КЗ жш | 


reserved 
Type 


EEUU ООВ 
_ Роот 1:1 | ОВ И ИЕА ЕЕ КАЕ ЕЕЕ 
ВЕСТИ В Е Е УУ СИ Е СП ЕЕ ЕЛЕН CR 


VAL 
LTSERERKBEREREREREREREREREREREREREN 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


eme: јето [oo [кее O 


AGC BITS TBL16 


_ ви [o [9o [5 [95 [7 |» T5 [а |» [2 [7 | » о e | v [| 
[ene шы | 


reserved 
уе и 


VAL 


СЕЕ 


ВЕСТ ЕСЕ ока СГС ЕС ЕП С, ЕСЕ ЕСЕ ВЕ С 


АСС Bits Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: ЕС | о oo [Reseed — — | 


AGC BITS TBL17 


Cen [э [з Ге Га Га Ге Га Ги Те Ге Ге [ж [лә [в [т [ле] 
КЗ РИН | 


reserved 
Type 


EEUU ООВ 
_ Роот 1:1 | ОВ И ИЕА ЕЕ КАЕ ЕЕЕ 
ВЕСТИ В Е Е УУ СИ Е СП ЕЕ ЕЛЕН CR 


VAL 
LTSERERKBEREREREREREREREREREREREREN 


AGC Bits Table 


Field Name Type | Reset Description 
Value 


eme: јето [oo [кее O 


AGC VAL. TBLO 


_ ви [o [9o [5 [2 [7 25 » [а |» [2 [7 | » e [ v [| 
реле РО 50 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
яви po o ре Ee ре Те Ге Го | о T T2 T2 T T T3 С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Value Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: СЕ [нб oo [Reews — — | 


AGC VAL TBL1 


KCHEREIEIEIJEZEIEIEJEIEIEREIERETEZKE] 
Гот e 


reserved 
Type 


БТ a 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
aM ЗЕ ПА СПЕ ЕЕС ЕЕ ПЕ 


reserved VAL 
Туе в iL ма 


АСС Value Table 


Field Name Type | Reset Description 
Value 


eme: ата [oo Remei —  — — 


АСС VAL TBL2 


_ ви [o [9o [5 [2 [7 |» [25 [а |» [2 [7 [ e [ v [| 
[iene шы | 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
яви po o ре Ee ре Те Ге Го | о T T2 T2 T T T3 С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Value Table 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1300 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: СЕ [нб oo [Reews — — | 


AGC VAL TBL3 


ви Ги [so] |» [s [25 Ги Ге Ге | » v [в Го [15] 
КЗ жш | 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
aM ЗЕ ПА СПЕ ЕЕС ЕЕ ПЕ 


reserved VAL 
Туе в iL ма 


АСС Value Table 


Field Name Type | Reset Description 
Value 


eme: ата [oo Remei —  — — 


АСС VAL, ТВІ4 


_ ви [o [9o [5 [9 7 |» T5 [а |» [2 [7 [9 e [ v [| 
[ene шы | 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
яви po o ре Ee ре Те Ге Го | о T T2 T2 T T T3 С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Value Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: _ [зїї [нб oo [reena — — | 


AGC VAL TBL5 


ви Ги о [2s |» Га Ге [25 Ги Та е Ге | » ol ol [5 
КЗ o 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
aM ЗЕ ПА СПЕ ЕЕС ЕЕ ПЕ 


reserved VAL 
Туе в iL ма 


АСС Value Table 


Field Name Type | Reset Description 
Value 


eme: ата [oo Remei —  — — 


AGC VAL, TBL6 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛІЕДЕЛЕЛЕЛЕЛЕ 
[ene шы | 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
яви po o ре Ee ре Те Ге Го | о T T2 T2 T T T3 С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Value Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: СЕ [нб oo [Reews — — | 


AGC VAL TBL7 


ви Ги о [9 |» Га Ге [25 [25 е Ге | » | | Го [15] 
[ere LN 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
aM ЗЕ ПА СПЕ ЕЕС ЕЕ ПЕ 


reserved VAL 
Туе в iL ма 


АСС Value Table 


Field Name Type | Reset Description 
Value 


eme: ата [oo Remei —  — — 


AGC VAL, TBL8 


C [o [9o [5 [2 [7 |» T [а |» [2 [7 |» e [ v [6 
ер 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
яви po o ре Ee ре Те Ге Го | о T T2 T2 T T T3 С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Value Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: СЕ [нб oo [Reews — — | 


AGC VAL TBL9 


ICHEREIEIEIJEZEIEIJEJEJEIEREIEREIEZKE] 
КЗ жш | 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
aM ЗЕ ПА СПЕ ЕЕС ЕЕ ПЕ 


reserved VAL 
Туе в iL ма 


АСС Value Table 


Field Name Type | Reset Description 
Value 


eme: ата [oo Remei —  — — 


AGC VAL. TBL10 


_ ви [o [o [5 [9 [7 |» T5 [а |» е [и |» [тв [| v [| 
реле РО 50 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
яви po o ре Ee ре Те Ге Го | о T T2 T2 T T T3 С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Value Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: СЕ [нб oo [Reews — — | 


AGC VAL TBL11 


ви [o [so] Га [ Га [25 Го Га Ге Га [ж Ге [те Го [15] 
КЗ РИ ВН 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
ПС В ЕЕ ЕЗ ЗЕ ПА СПЕ БЕ ЕЕ ЕСТ 


reserved VAL 
Туе в iL ма 


АСС Value Table 


Field Name Type | Reset Description 
Value 


eme: ата [oo Remei —  — — 


AGC VAL. TBL12 


_ ви [o [9o [5 [5 [7 |» T5 [а [5 [4 [7 |» e [ v [| 
[ene шы | 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
яви po o ре Ee ре Те Ге Го | о T T2 T2 T T T3 С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Value Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: _ [зїї [нб oo [Reews — — | 


AGC VAL TBL13 


KCHEREIEIEIEZEIEIEJEJEIEREIEREIEZKE] 
[ere лат 1 


reserved 
Type 


БТ a 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
aM ЗЕ ПА СПЕ ЕЕС ЕЕ ПЕ 


reserved VAL 
Туе в iL ма 


АСС Value Table 


Field Name Type | Reset Description 
Value 


eme: ата [oo Remei —  — — 


AGC VAL. TBL14 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛІЕДЕЛЕЛЕЛЕЛЕ 
[ene шы | 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
яви po o ре Ee ре Те Ге Го | о T T2 T2 T T T3 С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Value Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: СЕ [нб oo [Reews — — | 


AGC VAL TBL15 


ви Ги [о [2 |» [ Ге [25 Ги [а Ге Ге | » |» [| Го [15] 
КЗ нн 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
aM ЗЕ ПА СПЕ ЕЕС ЕЕ ПЕ 


reserved VAL 
Туе в iL ма 


АСС Value Table 


Field Name Type | Reset Description 
Value 


eme: ата [oo Remei —  — — 


AGC VAL TBL16 


_ ви [o [9o [5 [9 [7 |» [25 [а [5 [2 [7 |» [тв [| v [| 
реле РО 50 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
яви po o ре Ee ре Те Ге Го | о T T2 T2 T T T3 С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Value Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: СЕ [нб oo [Reews — — | 


АСС VAL, TBL17 


ви Ги Го p Га Гая [s [25 Го Ге Ге Ге | » Ге [| Го [15] 
КЗ ш 7 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
aM ЗЕ ПА СПЕ ЕЕС ЕЕ ПЕ 


reserved VAL 
Туе в iL ма 


АСС Value Table 


Field Name Type | Reset Description 
Value 


eme: ата [oo Remei —  — — 


AGC BOND TBLO 


_ ви [o [9o [5 [29 [7 |» T [а 5 [2 [7 | » о 6 [ [| 
реле РО 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
н С и Ee С С С СС ССС С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Boundary Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: _ [зїї [нб oo [reena — — | 


AGC BOND TBL1 


ви [o [во | а [2o 2 [s [25 [29 [а [2 [т [ж [лә [в [7 [15] 
КЛ СЕЕ 


reserved 
Type 


БТ a 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
ПС В ЕЕ ЕЗ ЗЕ ПА СПЕ БЕ ЕЕ ЕСТ 


reserved VAL 
Туе е сс p» | 


AGC Boundary Table 


Field Name Type | Reset Description 
Value 


eme: ОЗ [oo Remei —  — — — — — 


AGC BOND TBL2 


_ ви [o [9o [5 [2 [7 |» |» [а |» [2 [7 | » | 6 [ [| 
рат РО 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
н С и Ee С С С СС ССС С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Boundary Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: _ [зїї [нб oo [reena — — | 


AGC BOND TBL3 


ви Ги [з [2s |» 2r [s [25 [29 [а [22 Ге [ж [лә |в [ [15] 
КЗ жш 7 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
ПС В ЕЕ ЕЗ ЗЕ ПА СПЕ БЕ ЕЕ ЕСТ 


reserved VAL 
Туе е сс p» | 


AGC Boundary Table 


Field Name Type | Reset Description 
Value 


eme: ОЗ [oo Remei —  — — — — — 


АСС BOND TBL4 


_ ви [o [9o [5 [2 [7 |» |» [а |» [2 [7 | » [ [18 [ [| 
рат РО 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
н С и Ee С С С СС ССС С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Boundary Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: _ [зїї [нб oo [reena — — | 


AGC BOND TBL5 


ви [o [во | а [2o 2 [s [25 [29 [а [22 [т | » | по |в Го [15] 
[ere СС ТЕНИ 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
ПС В ЕЕ ЕЗ ЗЕ ПА СПЕ БЕ ЕЕ ЕСТ 


reserved VAL 
Туе е сс p» | 


AGC Boundary Table 


Field Name Type | Reset Description 
Value 


eme: ОЗ [oo Remei —  — — — — — 


AGC BOND TBL6 


_ ви Ти [9o [5 [2 [7 |» |» [а |» [2 [7 | » | 6 [ [| 
реле рн 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
н С и Ee С С С СС ССС С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Boundary Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: _ [зїї [нб oo [кее — — | 


AGC BOND TBL7 


ви [o [во | а |» [2r [s [25 |» [а [22 [т [ж [лә [в [7 [15] 
КЗ жыш | 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
aM ЗЕ ПА СПЕ ЕЕС ЕЕ ПЕ 


reserved VAL 
Туе е сс p» | 


AGC Boundary Table 


Field Name Type | Reset Description 
Value 


eme: ОЗ [oo Remei —  — — — — — 


AGC BOND TBL8 


Ten [и [9o [5 [29 [7 |» [25 [а [5 [2 [7 | » Го [в [ [| 
ер 


reserved 
уе | CO ___ ~ | 


reserved VAL 


т Дю р 
н С и Ee С С С СС ССС С 


Ж ТЕ А Ен Б С ПЕС С, ПЕ ВЕ БЕ ЕУ 


АСС Boundary Table 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: _ [зїї [нб oo [reena — — | 


AGC BOND TBL9 


ви Ги [з | а |» [2 [s [25 [29 [а [22 Га [ж [лә |в [7 [15] 
Тын | жш | 


reserved 
Type 


Se ООВ 
_ Роот 1:1 О ЕЕ ИС ЕИ ЕВ о Је 51270 
ПС В ЕЕ ЕЗ ЗЕ ПА СПЕ БЕ ЕЕ ЕСТ 


reserved VAL 
Туе е сс p» | 


AGC Boundary Table 


Field Name Type | Reset Description 
Value 


eme: ОЗ [oo Remei —  — — — — — 


SPUR FREQO 


_ ви [o [9o [5 [29 [7 [25 [25 [а [5 [2 T |» | [18 [ v [| 
L3 — | е 


reserved 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 
we mm] = 
me e но 
LX [= оо з пе Ре ОС ОС О ОС ОС ОС О ОСЗ СЗ 


Spur position configuration 
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(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Type | Reset Description 
Value 


ewe: Е |но oo [Reews — — | 


[27:16] ВЕ frequency where has a spur signal 
пла [но oo [Reewd | 
[11: 0] ВЕ frequency where has a spur signal 


SPUR ЕВЕО!1 


ви Га Го Ге Га Га [2s [25 Го Га Ге Ге | » | | Го [ле] 
[төте | ем | 


reserved 


(НЕС ECTS ЕЕС ЕС ЕС (ЦЕ ЕЛЕЕ ВЕ ЗАЗ 


reserved freq2 


Spur position configuration 


Field Name Type | Reset Description 
Value 


Lesser messo oo ЕО 
eena ИЕ ао oo је 


SPUR REMOVAL CTL 


ви Ги Го Ге Га [2 [s [25 Го [з] Га | » [лә [e [ [ле] 
ГА ШЕНИЕ 
EN QNNM 


spur removal length 2 spur remval length 1 


и 
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(СЗ SPREADTRUM SC7731C Device Specification 


spur removal control registers. 


Field Name Type | Reset Description 
Value 


ewe: Е |но oo [Reeve — — | 


[27:24] first shift bits of spur removal 
hift 0 

[23:20] second shift bits of spur removal 
hift. 1 


[19:16] third shift bits of spur removal 
hift 2 
spur removal le | [15: 8] | RW OxFF the length 2 of spur removal 
ngth 2 

[ 7: 0] RW OxFF the length 1 of spur removal 
gth 1 


DC REMOVAL CTL 


0x0000034C DC removal contr! register (0x00000000) DC REMOVAL CTL 


BINEZEIEIEIEZ2EIJESEIEIENEREJCIEJEZE] 
we о 


туро | mo __ ШІ 


______. - « ____ O 
ШЖ ЕНЕНЕНЕНЕИКОКИЕНЕНЕНЕНЕН 
| ви || 14 | з | 12 | КИ | а |7 р | 5 | «| з | 2 | 1 | 0] 


DC removal length 


" 


DC removal contrl register 


Field Name Type | Reset Description 
Value 


ewe: отев | о oo [Reseed — — | 


[27:16] ВЕ frequency where has a spur signal 


DC removal е | [15: 0] RF frequency where has a spur signal 
ngth 
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(СЗ SPREADTRUM SC7731C Device Specification 


8.17.5 Memory Address Map 


Me [pame [mem | 


0x0500 ~ 0х0540 | AGC DB TBL | AGC DB Table. 


AGC DB TBL 
Start Address: 0x0500 
End Address: 0x0540 
AGC DB Table 


8.17.6 Application Note: 

А. ЕМ Seek Flow: 

1. Using SPI port, configure RF registers. 

Configure FM registers. 
Set FMCTL STI to 1(seek mode). 
Set GBLEN to 1, enable FM, then FM hardware will begin to search FM station. 
When find a valid FM station, FM interrupt will be sent out. 
Н you want to seek next FM station, firstly, set GBLEN to 0, this operation will force 
ЕМ” FSM to IDEL state, and then, repeat step3,step4. 


о лнво Го 


B. FM Tune Flow: 


1. Using SPI port, configure RF registers. 

2. Configure FM registers. 

3. Set FMCTL STI to 2(tune mode). 

4. Set CHAN to frequency which you want to receive. 

5. Set GBLEN to 1, enable FM, then ЕМ hardware will begin to search FM station. 

6. When tune done, FM interrupt will be sent out. 

7. |f you want to tune other FM station, firstly, set GBLEN to 0 and then, repeat 
Step3,step4 and step5. 

C. Close FM 


At anytime, setting GBLEN to 0 will close FM. 
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8.18 МӨРІ 


Base Addr Range Addr Map Description 


0х4007 0000 ~ 0x4007 FFFF MSPI 


8.18.1 Overview 


The module mspi top is not only the SPI master in chip, but the judge of WIFI and 
BT clash. 


8.18.2 Features 
140. Judge the Winner when WIFI and BT operation clash; 
141. BT/WIFI clash generated SPI access; 
142. The BT access via the SPI interface; 
143. The BT-AGC configuration via the SPI interface; 
144. The FM access via the SPI interface; 
145. The MCU access via the ӘРІ interface. 


8.18.3 Function Description 
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wifi abort 


WIFI 


MCU 
FM 


switch sel 


mspi bws 


wifi active ie а bt abort 
(bt wifi switch) 


switch reqg/switch data 


t active 


gssi rdata 


switch ready 


gssi done 


f spi Қ 
Тер 


rf spi data 


switch in proc 


bt grant 


t access reg/bt wdata 


bt ready/bt rdata 


btagc access req/btagc wdata mspi arbt 


tagc ready 


mcu wr reg/mcu wr data 


пси rd reg/mcu rd cmd 


AHB/APB BUS mspi apb itf ЕЕ 


р fm access req/fm удата 
fm ready/fm rdata 


mcu wr ready 


mspi top 


Figure 8-73 MSPI system diagram 


8.18.4 Control Registers 


Memory map 


Description(detail of 
MSPI OFFSET ADDR abbreviation of this 
control register) 


Status register about the 
MCU write and channel 
mask control 


The mspi timing diagram 


configuration register 


The mspi timing diagram 
configuration register 


The MCU write operation 
0C MSPI MCU WCMD | 
program register 
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8.18.4.1.1 


V0.2 


Description(detail of 
MSPI OFFSET ADDR abbreviation of this 
control register) 


The MCU read back 
14 MSPI MCU RDATA 
register 


MSPI DBUO Only for debug use 


o [мви оғао |ЯҒ БЕТПЕ TINE 
MBWS CFG1 МЕ! TIME ARRANGE 
вв © | MBWS CFG2 BT TIME ARRANGE 
MBWS CFG3 BT WIFI PENALTY 
MEWS cFo4 | вт Р SWITH оға 
MBWS CFG5 WIFI ABORT TIME 
The 1st BT parameter 
BT PARO | 
transferred to RF, if needed 
The 16th BT parameter 
BC BT PARF | 
transferred to RF, if needed 
The 1st WIFI parameter 
CO WIFI- PARO | 
transferred to RF, if needed 


The 16th WIFI parameter 
FC WIFI PARF | 
transferred to RF, if needed 


MSPI Register Descriptions 


MSPI CFGO 


Description: This register is cfgO control register MSPI. 
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0x0000 MSPI СЕСО (reset 0х0200 0084) MSPI CFGO 


АКТ Л ES E ЕЛ ТЕ АИ 


Ву/ 
МС 
SN 
RESERVED DS. MCU RCMD LOCK MCUX WCMD LOCK 
BE 
СЕС 
М 


val MSPI_CHEM 


Field Name | Description 


RESERVED ) Write 1 to these bits will face а 
fatal error. 

BWS NB EN Write O to this bit will face a 
fatal error. 

MCDS CFG Write 1 to this bit will face a 
fatal error. 


MCUX RCMD- LOCK MCUX want no more read 
command can be send to the 
Arbiter. 
If any of the bits is set to 1, any 
read command will be mask to 
read command latch, and will 
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MCUX WCMD LOCK [19:16 | R/ MCUX want no more write 
] W command can be send to the 
FIFO. 
If any of the bits is set to 1, any 
write command will be mask to 
FIFO, and will set a error flag. 


MSPI CHEM [15:10 | R/ 6100 | Set 1 to the bits will disable the 
] W relative channel SPI operation 

request. When the channel is 
disabling, the arbiter will never 
see the request and the ready 
to the channel is always active. 
[15]:BT-AGC request; 
[14]: BT and WIFI switch 
request; 
[13]:FM request; 
[12]:BT request; 
[11]:MCU write request;; 
[10]: MCU read request; 


MCU RCMD MISS FLAGE 1: Some MCU have sent a 
invalid read command.; 


0: Not any invalid read 
command has been sent. 


MCU RCMD MISS FLAGE CLR Write 1 to this bit will clear the 
МСИ RCMD MISS FLAGE, 
and the write bit can no be read 
back. 


MCU RREQ FREE [7] 1 1: No MCU read operation is 
processing; 
0: A MCU read operation is 
running. 

MCU WCMD LOCK FLAGE 1: One of the MCUx writes the 
MSPI MCU WCMD when any 
lock have been set; 

0: None of the MCUx writes the 
MSPI MCU WCMD when any 
lock have been set; 
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(С SPREADTRUM 


МСО WCMD LOCK FLAGE CL 


R 


MCU WREQ FREEN 


MSPI МСО WR OVF CLR 


MSPI МСО FIFO EMPTY 


MSPI МСО FIFO FULL 


МӘРІ МСО WR OVF 


8.18.41.2 MSPI CFG1 


SC7731C Device Specification 


Write 1 to this bit will clear the 
MCU_WREQ_LOCK_FLAGE, 
and the write bit can no be read 
back. 


0: No MCU write operation is 
processing; 


1: A MCU write operation is 
running. 


Write 1 to this bit will clear the 
MCU write operation overflow, 
and the write bit can no be read 
back. 


1: The MCU write operation 
FIFO is empty; 


0: The MCU write operation 
FIFO is not empty; 


1: The MCU write operation 
FIFO is full; 


0: The MCU write operation 
FIFO is not full; 


This is an MCU write operation 
error flag. 
1: Means at least one MCU 


write operation is missed to fill 
in the FIFO; 


0:Not any MCU write operation 
is missed to fill in the FIFO; 


Description: This register is cfg1 control register MSPI. 
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0x0004 MSPI CFG1 (reset 0х005Е 8420) MSPI CFG1 


Ба ЕЕ oe een ESO ES RENE ER 


- z | | | | | Ш 


ВЕ GSSI DATA LEN ВЕ GSSI СМО LEN ВЕ GSSI FRAME LEN 


Field Name Reset Description 
Value 


РТ ВЯ —— 
С [ш СС | | 
Pe ess om cecene С fo Б 
esseere fen ан је | 
esoe [ш [m је | 


ВЕ GSSI SCK REV [25] RAN Output sck inverts 
enable. 
1: invert; 
0: not invert 


RF GSSI SYNC [24] [ШЕГШ MCU sync register 


RF GSSI SYNC MODE [23] The sync shape 
1: the sync is a pulse; 
Олће sync is a active low 
level 
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ВЕ (551 SYNC SEL [22] The sync signal 
generator. 
1: ASIC generate the 
sync signal 
0: MCU register 
generator the sync signal 
RF GSSI WR POL [21] The write/read flag 
0: 0 means write,1 means 
read. 
1: 1 means write,0 means 
read. 


ВЕ GSSI WR POS [20:16] RAN 31 The write/read flag 
position in the operation 
stream frame.. 


ВЕ | [RF 055 DATA LEN — | DATA LEN | НЕ GSSL DATA ІЕМ | 15 11] 2 The access data length. 


ВЕ GSSI СМО LEN [10:6] The access command 
length, include the 
address and write/read 
flag 

HF GSSI FRAME LEN [5:0] The total length of the 
access operation, include 
the write/read flag, the 
address and the data. 


8.18.41.3 MSPI CFG2 


Description: This register is cfg2 control register MSPI. 
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0x0008 MSPI CFG2 (reset 0х0001 0003) MSPI CFG2 


ESEIEIEEIEEIEIDIEBECIGDEUE 


|= ВЕ GSSI RBP LEN RF GSSI WBP LEN НЕ GSSI SCC LEN RF GSSI DUMMY LEN 


ВЕ GSSI SYNC ЕМ ВЕ GSSI SYNC НЕ 


ВЕ 655! СІК ОМ 
D LEN AD LEN 


Field Name m om Description 

ВЕ GSSI RBP LEN [31:28] RAN Slave to master turn 
around length, used only 
in RFFE 

RF GSSI WBP LEN [27:24] R/W Master to slave Turn 
around length, used only 
in RFFE 

RF GSSI SCC LEN [23:21] R/W Start sequence condition. 
Used only in RFFE. 

RF GSSI RD SPEED HLF [20] R/W 1:receiv data at half SCK 
O:reveive data at SCK 


RF..GSSI DUMMY LEN [19:16] вм fo | Extra SCK 


ВЕ (551 SYNC END LEN | [15:13] R/W The sync after all data 
transfer 
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ВЕ GSSI SYNC HEAD LEN | [12:10] R/W The sync before data 
transfer 


ВЕ! |RFGSSLCLK DV | | CLK DIV RF assi Ікру | 2] [ШЕЙ ГИШ Ук mspi/2*(Div+1) 


ВЕ GSSI ма ВХ 0: ВХ data at the 
posedge of SCK(In fact is 
the first posedge 
сік төрі after the 
posedge of SCK); 
1: RX data at the 
negedge of SCK(In fact is 
the first posedge 
сік төрі after the 
negedge of SCK); 


ВЕ GSSI МС TX 0: TX data at the 
posedge of SCK; 
1: TX data at the 
negedge of SCK; 


8.18.4.1.4 MSPI МСУ WCMD 
Description: This register is MSPI MCU WCMD register, write operation to 
this register will stimulus a MCU write operation. 


0x000C MSPI MCU RCMD (reset 0x0000 0000) MSPI MCU RCMD 


CSI ES Ро E es eg) 
SP 


МӨРІ МСО WR ADDR 


MSPI MCU WR DATA 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1326 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


Field Name Bit R/W Reset Description 
Value 


MSPI MCU WR FLG [31] R/W When MCU want to write 
the RF register via the 
тері, this bit must be set 
as 0. 


MSPI MCU WR ADDR | [30:16] R/W The MCU write RF register 
address 


8.18.4.1.5 MSPI_MCU_RCMD 


Description: This register is MSPI_MCU_RCMD register; write operation to 
this register will stimulus a MCU read operation. 


0x00010 MSPI MCU RCMD (reset 0х0000 0000) MSPI MCU RCMD 


EO ЕЕС РА sl Rs ses ВЕ И 


МӨРІ MCU RD ADDR 


Type 


RESERVED 


Type 


Field Name Bit R/W Reset Description 
Value 


МУР! МСО RD БІС [31] R/W When MCU want to read 
the register in RF via the 
mspi, this bit must be set 
as 1. 
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MSPI MCU RD ADDR | [30:16] R/W The MCU read RF register 
address 


RESERVED [15:0] ем |o | This bits should to 0 


8.18.4.1.6  MSPI МСО АРАТА 


Description: This register is the MCU read back data register. After a read 
operation was sent out, polling the bit[31] until the bit turn to zero, then the low 
16-bit of the register is the read back data of the specified address. 


0x0014 MSPI MCU RCND (reset 0x0000 0000) MSPI MCU RDATA 


ЕЕЕ 
МӘР 


МӨРІ МСО RD ADDR 


Туре 


ee ЛЕЛЕ А СЕТ ЕС ЕЕС 


МӨРІ МСМ RD DATA 


Туре 


Field Мате Bit RAN Reset Description 
Value 


MSPI MCU RD OPS [31] 1: The read operation is 
running; 
0: No read operation is 
active 

МУР! МСУ ВО ADDR | [30:16] The read operation 
address. 


MSPI MCU RD DARA | [15:0] Ro ро _ | The read back data 


8.18.4.1.7 MSPI_DBGO 
V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1328 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


Description: This register is some internal state of the ASICI. 


0x0040 MSPI DBGO (reset 0х0000 0000) MSPI CFG2 


ИЕЛЕ А e eoa ES А 


RESERVED 


Type 


Ба ЕЕ ВВ ЗВ E а 


== RESERVED ARBT REQ LIST GSSI STATE ARBT ACT IDX 


| туре | 


Field Мате Bit RAN Reset Description 
Value 


ARBT REQ LIST [12:8] Flag of the requesting 
channel, active high. 
[13]:ВТ АСС request; 
[12]: BT and WIFI switch 
request; 
[11]:ЕМ request; 
[10]:ВТ request; 
[9]:МСУ write request;; 
[8] МОЈ read request; 


EE [3:1] 0: MCU RD; 
1:MCU WR; 
2: BT 
3:FM 
4:BT/WIFI clash 
GSSI BUSY 1: An access is processing; 
0: No transfer is active at 
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8.18.41.8  MBWS СҒС0 


Description: This register is cfgO control register for BT and WIFI clash 
judgment. 


0x0060 MBWS CFGO(reset 0x0000 0355) MBWS CFGO 


ЖЕЕ ЕТ А АСЕ А ПА CR ИЯ ЕЕ 


MBWS RF SETTLE TIME 


s 


ЕШ RR HESS BS TR RS EG IRI GEM E ЕЗ 


MBWS RF SETTLE TIME 


s 


Field Name Bit RAN Reset Description 
Value 


MBWS RF SETTLE TIME | [31:0] R/W Entering the 
SW_WIFI_PSETTLE, 
SW_WIFI_ASETTLE, 
SW_BT_PSETTLE or 
SW_BT_ASETTLE state 
will trigger a timer; the 
state will be hold in the 
state until the times up. 
This can be used to mask 
the clash. 


8.18.4.1.9 МВУ/5 CFG1 


Description: This register is cfg1 control register for BT and WIFI clash 
judgment. 
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0x0064 MBWS_CFG1(reset 0x0002 0120) MBWS CFG1 


БАН НА АНИ РАИ 


MBWS WIFI TIME ARRANGE 


Type RW 


КОӨ ЕЕ ЕЧ ЛЕЛЕРИ Rl ЕТ ION RC ОЕ KM 


MBWS WIFI TIME ARRANGE 


s 


Field Name Bit R/W Reset Description 
Value 


MBWS_WIFI_TIME ARRANGE | [31:0] R/W This registeris used for 
the unequal level BT and 
WIFI clash. When WIFI 
is the new winner at the 
present clash, a timer is 
triggered (the initial value 
is set by the present 
register). In the next 
clash, if the ВТІ is the 
first comer, the BT will 
win whatever the timer, if 
the WIFI is the first 
comer, WIFI will win 
during the timer is active 
otherwise the ВТІ win. 


8.18.4.1.10 MBWS_CFG2 


Description: This register is cfg2 control register for ВТ and WIFI clash 
judgment. 
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0x0068 MBWS CFG2(reset 0x0002 0120) MBWS CFG2 


ВИ АРА ЕЗ ЕЕЕ ОЕ 


MBWS BT TIME ARRANGE 


Type RW 


КӨ ПАДА Rea 


MBWS BT TIME ARRANGE 


s 


Field Name Bit R/W Reset Description 
Value 


MBWS BT TIME ARRANGE | [31:0] R/W This register is used for 
the unequal level BT and 
WIFI clash. When BT is 
the new winner at the 
present clash, a timer is 
triggered (the initial value 
is set by the present 
register). In the next 
clash, if the WIFI is the 
first comer, the WIFI will 
win whatever the timer, if 
the BT is the first comer, 
BT will win during the 
timer is active otherwise 
the WIFI win. 


8.18.4.1.11 MBWS_CFG3 


Description: This register is cfg3 control register for BT and WIFI clash 
judgment. 
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0x006C MBWS CFG3(reset 0x0205 0701) MBWS СЕСЗ 


ЛЕЛЕ ЕЛЕЕ ЕН ЕЕ IE АИК 


WIFI ACTIVE PENALTY WIFI PRIORITY PENALTY 


Type 


ЕЛЕС RS ЕЕ ЕЛ ЕЕ ЕН SR IE Е 


BT ACTIVE PENALTY BT PRIORITY PENALTY 


s 


Field Name | Reset Description 
Value 


WIFI ACTIVE PENALTY [31:24] Use for the bt active and 
wifi active clash. When 
WIFI win the penalty is 
the register value. 


WIFI PRIORITY PENALTY | [23:16] Use for the БЕ active and 
wifi active clash. When 
WIFI win the penalty is 
the register value. 

BT ACTIVE PENALTY [15:8] Use for the БЕ active and 
wifi active clash. When 
BT wins the penalty is the 
register value. 

BT PRIORITY PENALTY [7:0] Use for the БЕ priority and 
wifi priority clash. When 
BT wins the penalty is the 
register value. 


8.18.41.12 MBWS СЕСА 


Description: This register is cfg4 control register for BT and WIFI clash 
judgment. 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1333 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


0x0070 MBSW_CFG4(reset 0x0000_04ff) MBWS_CFG4 


ВА ЕЕ ВЕ РЕ БЕ ЕЕ ЕЕ А РАИ 


RESERVED 


Type 


Ө ESTER о Lee E 


WIFI 
5 WIFI 
RESERVED _| МЛЕ! РАВ NUM BT PAR NUM 
_ LC 


Field Name Reset Description 
Value 


E - [12] 1:Not extend the 
wifi abort engine signal; 
0:Extend the 
wifi abort engine signal 
for MBWS CFG5 * 

Тақ mspi- 

SWITCH MODE CFG [11] R/W Set the judge for the 
following signals, such as 
wifi_grant, wifi_abort, 
bt_abort. 

1: The registers which is 
set by MCU; 

0: The ASIC bt_wifi_switch 
circuit 


WIFI SEL CFG [10] R/W The MCU set wifi_grant 
signal, valid only when 
SWITCH_MODE_CFG is 
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WIFI АВОВТ СЕС The MCU set wifi abort 
signal, valid only when 
SWITCH MODE СЕС is 
high. 


BT ABORT CFG The MCU set bt abort 
signal, valid only when 
SWITCH MODE СЕС is 
high. 


WIFI РАВ NUM : Decide the total sum 
(WIFI_PAR_NUM+1) of 
the WIFI PARA would be 
sent when BT switched to 
WIFI. 


BT PAR NUM і Decide the total sum 
(BT PAR. NUM) of the 
WIFI PARA would be sent 
when BT switched to WIFI. 


8.18.41.13 MBWS CFG5 


Description: This register is cfg5 control register for BT and WIFI clash 
judgment. 


0x0074 MBWS CFGb(reset 0x0001 3880) MBWS CFG5 
в Ге Та а Та Го Га Те Га Та Ге Га Га Го Ге Го Ге. 
т ння 


Туре 


WIFI АВОВТ TIME 


Type 


Field Name Reset Description 
Value 
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МИРІ АВОВТ TIME R/W Entering the 
SW WIFI PSETTLE, 
SW WIFI ASETTLE, 
SW BT PSETTLE or 
SW BT ASETTLE state 


will trigger a timer; the 
state will be hold in the 
state until the times up. 
This can be used to mask 
the clash. 


8.18.4.1.14 MBWS_CFG6 


Description: This register is cfg6 control register for ВТ and WIFI clash 
judgment. 


0x0074 MBWS CFGb(reset 0x0001 3880) MBWS CFG6 
Гм Ге Те Та Та Го Та Та Га Те Те Га Ге Го Го Го Га. 
С-З 


s 


И АП RET COR ERR RM СТЕ o e I NO 


WIFI PROTECT TIME 


s 


Field Name Bit R/W Reset Description 
Value 


8.18.4.1.15 MSPI BT PARO 
Description: This register is MSPI ВТ РАНО register. 
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0x0080 MSPI BT PARO (reset 0x0000 0000) MSPI BT PARO 
Рв Ге Га Та Га Га Те Та Га Ге Те Га Га з Ге Го Го. 
СІ З 


Туре RW 


КОЕ ЕЕ БВ ВБ ЕСЕ АЈ 


МӨРІ ВТ РАНО 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI ВТ РАВО [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits is invalid 
when a read operation is 
trigged. 


8.18.4.1.16 МӨРІ BT РАВІ 


Description: This register is MSPI BT PAR! register. 
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0x0084 MSPI ВТ РАВІ (reset 0x0000 0000) MSPI BT PAR1 
ESEIEIEIEIEREEIEIEIEIETCIEIERERES 
мерење SO 


Туре RW 


Оа sce SIR Roe SPD ЕЕ IIR Е RSS IG GM 


MSPI BT. PAR1 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI BT РАВІ [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.17 МӨРІ BT PAR2 
Description: This register is MSPI BT РАВ? register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x0088 MSPI ВТ PAR2 (reset 0х0000 0000) MSPI BT PAR2 
ви Ге Га Та Га Га Те Та Га Ге Те Га Га | з Ге Го Го. 
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s 


Field Name Bit RAN Reset Description 
Value 


MSPI ВТ РАВ? [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.18 _ MSPI BT PAR3 
Description: This register is MSPI ВТ PARG register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x008C MSPI ВТ РАВЗ (reset 0х0000 0000) MSPI BT PAR3 
ESEIEIEIEIEJEIEIEIEIEIETCEIERERES 
мерите SO 
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МӨРІ ВТ РАВЗ 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI ВТ PAR3 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.19 MSPI BT РАВА 
Description: This register is MSPI BT РАВА register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x0090 MSPI ВТ РАВА (reset 0х0000 0000) MSPI ВТ РАВА 
Pe Ге Ге Та Га Га Та Та Га Ге Те Га Га | з Ге Го Го. 
мерните NN 
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МӨРІ ВТ РАВА 
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Field Name Bit RAN Reset Description 
Value 


MSPI ВТ РАВА [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.41.20 MSPI BT РАН5 
Description: This register is MSPI ВТ РАНО register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x0094 MSPI ВТ РАН5 (reset 0х0000 0000) MSPI ВТ РАН5 
ESEIEIEIEIEREEIEIEIEIE]CIEIERERES 
мерните O 
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МӨРІ ВТ РАН5 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI ВТ РАВ5 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.21  MSPI BT РАН6 
Description: This register is MSPI ВТ PAR6 register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x0098 MSPI BT PAR6 (reset 0x0000 0000) MSPI BT PAR6 
ESEIEIEIEIEEEIEIEIEIETCIEIERERES 
мерење S 
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Field Name Bit RAN Reset Description 
Value 


MSPI ВТ PAR6 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.22 MSPI BT PAR7 
Description: This register is MSPI BT PART register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0х009С MSPI ВТ PAR7 (reset 0х0000 0000) MSPI ВТ PAR7 
Рв Те Ге Та Га Га Те Та Та Ге Те Га Га» Ге Ти Го. 
СС З 
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КОӨ ЕЕ ЕЧ Е СЯ Е ЕЕ 
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Field Name Bit RAN Reset Description 
Value 


MSPI ВТ РАВ7 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.23 MSPI BT PARS 
Description: This register is MSPI ВТ РАНО register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x00A0 MSPI BT PARS (reset 0x0000 0000) MSPI BT PARS 
ви Ге Ге Та Га Га Та Та Га Ге Те Га Га | з Ге Ти Го. 
мерните O 


Туре RW 
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Field Name Bit RAN Reset Description 
Value 


MSPI ВТ PAR8 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits is invalid 
when a read operation is 
trigged. 


8.18.4.1.24 MSPI BT РАН9 
Description: This register is MSPI ВТ РАНО register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x00A4 MSPI BT РАВО (reset 0х0000 0000) MSPI BT PAR9 
ESEIEIEIEIEREIEIEIEIEIETCIECIERERES 
мерите 


Туре RW 
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МӨРІ ВТ РАВ9 
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Field Name Bit RAN Reset Description 
Value 


MSPI ВТ PAR9 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.25 MSPI BT PARA 
Description: This register is MSPI ВТ РАНО register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x00A8 MSPI BT PARA (reset 0x0000 0000) MSPI BT PARA 
ESEIEIEIEIEEEIEIEIEIETCRECIERERES 
| IN NN 


Type RW 
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MSPI BT PARA 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI BT PARA [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.41.26 MSPI BT РАВВ 
Description: This register is MSPI ВТ PARB register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


ОХООАС MSPI ВТ РАВО (reset 0х0000 0000) MSPI BT PARB 
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Field Name Bit RAN Reset Description 
Value 


MSPI ВТ PARB [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.27 МӨРІ BT PARC 
Description: This register is MSPI ВТ PARC register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x00BO MSPI BT PARC (reset 0x0000 0000) MSPI BT PARC 
ESEIEIEIEIEEEIEIEIEIETCREIERERES 
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Type RW 
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МОР! ВТ PARC 
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Field Name Bit RAN Reset Description 
Value 


MSPI BT PARC [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.41.28 MSPI BT РАНО 
Description: This register is MSPI ВТ РАНО register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x00B4 MSPI BT PARD (reset 0x0000 0000) MSPI BT PARD 
Рв Ге Ге Та Га Га Те Та Га Ге Те Га Га з Ге Го Го. 
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Field Name Bit RAN Reset Description 
Value 


MSPI BT PARD [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.29 MSPI BT PARE 
Description: This register is MSPI ВТ РАНО register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x00B8 MSPI BT PARE (reset 0x0000 0000) MSPI BT PARE 
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Field Name Bit RAN Reset Description 
Value 


MSPI BT PARE [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.30 MSPI BT PARF 
Description: This register is MSPI ВТ РАНО register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x00BC MSPI_BT_PARF (reset 0х0000 0000) MSPI_BT_PARF 
ESEIEIEIEIEEIEIEIEIEIETCREIERERES 
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Type RW 
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Field Name Bit RAN Reset Description 
Value 


MSPI ВТ PARF [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.31 MSPI WIFI РАНО 
Description: This register is MSPI WIFI PARO register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0х00С0 MSPI WIFI PARO (reset 0х0000 0000) MSPI WIFI PARO 
ESEIEIEIEEEEIEIEIEIETCIEIERERES 
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Type RW 
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Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PARO [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.32 MSPI WIFI PAR1 
Description: This register is MSPI WIFI PAR1 register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0х00С4 MSPI WIFI РАВІ (reset 0х0000 0000) MSPI WIFI PAR1 
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Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PAR1 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.33 МӨРІ WIFI PAR2 
Description: This register is MSPI МИР! PAR2 register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0х00С8 MSPI WIFI РАН2 (reset 0х0000 0000) MSPI WIFI PAR2 
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Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PAR2 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.41.34 MSPI WIFI РАВЗ 
Description: This register is MSPI WIFI РАВЗ register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0х00СС MSPI WIFI РАНЗ (reset 0х0000 0000) MSPI WIFI PAR3 
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Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PARS [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.35 MSPI WIFI PARA 
Description: This register is MSPI WIFI РАВА register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x00DO MSPI WIFI PARA (reset 0x0000 0000) MSPI WIFI РАВА 
ESEIEIEIEEREIEIEIEIEIETCIECIERERES 
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Field Name Bit RAN Reset Description 
Value 


MSPI WIFI РАВА [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.36 МӨРІ WIFI РАН5 
Description: This register is MSPI WIFI РАН5 register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0х0004 MSPI WIFI РАН5 (reset 0х0000 0000) MSPI WIFI РАВ5 
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Field Name Bit RAN Reset Description 
Value 


MSPI WIFI РАВ5 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.37 MSPI WIFI РАН6 
Description: This register is MSPI WIFI PAR6 register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0х0008 MSPI WIFI PARO (reset 0х0000 0000) MSPI WIFI PAR6 
ESEIEIEIEEEEIEIEIEIETCIEIERERES 
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Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PAR6 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.38 МӨРІ WIFI РАВ7 
Description: This register is MSPI МИР! PART register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x00DC MSPI WIFI PAR7 (reset 0х0000 0000) MSPI WIFI PAR7 
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Type RW 
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Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PAR7 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.39 MSPI WIFI PARS 
Description: This register is MSPI WIFI PARa8register. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0x00E0 MSPI WIFI РАВ8 (reset 0х0000 0000) MSPI_WIFI_PAR8 
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Type RW 
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Field Name Bit RAN Reset Description 
Value 


MSPI WIFI РАВ8 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.40 МӨРІ WIFI РАН9 
Description: This register is MSPI WIFI PARSregister. 
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(СЗ SPREADTRUM SC7731C Device Specification 


0х00Е4 MSPI WIFI РАВ (reset 0х0000 0000) MSPI WIFI PAR9 
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Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PAR9 [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.41 МӨРІ WIFI PARA 
Description: This register is MSPI WIFI PARA register. 
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0х00ЕЗ MSPI WIFI PARA (reset 0x0000 0000) MSPI WIFI PARA 
Рв Те Га Та Га Та Те Та Та Те Та Га Га | з Ге Г Ге. 
ССЗ нем NNNM 


Туре Rw 


КОЕ ПА А Е ОЕ Еа 


МӨРІ WIFI PARA 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PARA [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.42 МӨРІ WIFI PARB 
Description: This register is MSPI WIFI PARB register. 
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0x00EC MSPI WIFI PARB (reset 0х0000 0000) MSPI WIFI PARB 
ESEIEIEIEEENEIEIEIEIE]CIEIERERES 
LINE NN 


Type Rw 


КОӨ EE ПАД ОЕ KM 


MSPI_WIFI_PARB 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PARB [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.43 MSPI WIFI PARC 
Description: This register is MSPI WIFI PARC register. 
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0х00Ғ0 MSPI WIFI PARC (reset 0х0000 0000) MSPI WIFI PARC 
ESEIEIEIEEEEIEIEIEIE]CIEIERERES 
LINE NN 


Type RW 


Ка ЕЕ ЕЧ ЛЕРИ Rz oe В ВН | Я 


МӨРІ МИЛЕ! PARC 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PARC [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.44 MSPI WIFI РАНО 
Description: This register is MSPI WIFI PARO register. 
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0x00F4 MSPI WIFI PARD (reset 0x0000 0000) MSPI WIFI PARD 
Рв Те Га Та Га Та Те Та Га Ге Та Га Га | з Ге Г Го. 
мерна NNNM 


Туре RW 


КОӨ ПАДА А РАД И Еа 


МЕРІ WIFI PARD 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PARD [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.4.1.45 | MSPI МІРІ PARE 
Description: This register is MSPI WIFI PARE register. 
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0х00Ғ8 MSPI WIFI PARE (reset 0х0000 0000) MSPI WIFI PARE 
ESEIEIEIEEREIEIEIEIEIE]CIEIERERES 
LINE NN 


Type Rw 


КОӨ ПАДА ЕЕ GIN И БГ 


МӨРІ WIFI PARE 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PARE [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 


8.18.41.46 МӨРІ WIFI PARF 
Description: This register is MSPI WIFI PARF register. 
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0х00ҒС MSPI WIFI PARF (reset 0х0000 0000) MSPI WIFI PARF 
ESEIEIEIEEREIEIEIEIEIETCIEIERERES 
LINE M NN 


Type RW 


Ка ЕЕ ЕЧ Е Е MIN Е ЕЕ 


MSPI WIFI PARF 


s 


Field Name Bit RAN Reset Description 
Value 


MSPI WIFI PARF [31:0] R/W When the bit-31 is ‘1’, it 
shows the access is a write 
operation, otherwise it is a 
read operation; 

The bit-30 down to bit-16 is 
the access address; 

The bit-15 down to bit-0 is 
the write data when a write 
operation was specified, 
and those bits are invalid 
when a read operation is 
trigged. 
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8.18.5 Application Notes 


MCU read operation 


The Register МӘРІ МСО RCMD is the read operation entrance, and constantly reading is not supported. А new 
read operation must be triggered after the previously reading had been achieved(The bit31 of МБРІ МСО RDATA 
is 0). 


For the present RF chip, the bit31 of МРІ МСО RCMD should be set as 1, what means a read operation And 
bit30 down to bit16 ої МЅРІ МСО RCMD means the read operation address, bit15 down to bitO of 
МӘРІ МСО RCMD means nothing. 


And the read back information locates at МӘРІ МСО RDATA, and bit30 down to bit16 ої MSPI МСО ВРАТА is 
the read back data's address in RF, and bit15 down to БНО of М5РІ МСО RDATA is the read back data of the 
address. 


MCU write operation 


The Register МӘРІ МСО WCMD is the write operation entrance. A depth-16 FIFO is used to buffer the write 
operation information. And those write operation information will be executed one by one. 


For the present RF chip, the bit31 of MSPI МСО WCMD should be set as 0, what means a write operation And 
bit30 down to bit16 of МОР! MCU-WCMD means the write operation address, bit15 down to БО of 
MSPI МСО WCMD means the write operation data of the address. 

MCU write after read operation 
To run write-after-read of a address, 
1.MCU must write the МУР! МСО RCMD register, poling until the bit31 of the МӘРІ MCU.RDATA is 0. 


2.Then, the MCU poling until the БИТ of MSPI CFGO is 0. After that MCU write the write operation information to 
the MSPI.MCU WCMD. 


3.If need to sure the write operation has been achieved, poling until the bit2 of MSPI- CFGO is 1(what means write 
FIFO is empty) firstly, ant polling until the bit4 of MSPI CFGO is 1(what means not any write operation is running). 


MCU read after write operation 
To run read-after-write of a address, 


1.MCU must write the МӘРІ МСО WCMD register, poling until the bit2 of MSPI CFGO is 1(what means write 
FIFO is empty) firstly, ant polling until the bit4 of MSPI CFGO is 1(what means not any write operation is running). 


2.After that MCU write the read operation information to the MSPI МСО RCMD, poling until the bit31 of the 
MSPI MCU RDATA is O. 


3.The read back information locate at the МУР! МСО ВРАТА. 


Multi MCU write Operation may be need 


Bit19 down to bit16 of MSPI CFGO is the spinlock of the Four-MCU access the МӘРІ MCU WCMD, each MCU 
has a bit and the map is defined by the software engineer. 


After any of these bits is 1, not any more writing МӘРІ МСО WCMD will be push to the FIFO, that is say the write 
information is missed, and bit6 of MSPI CFGO will be set 1 to indicate a write operation miss have been happened. 


BT/WIFI clash operation 
Any BT/WIFI co-exisitance parameters can be found in the registers from MBWS СЕСО to MSPI WIFI PARF. 


GSSI configuration register 
Any SPI timing information can be found in the МӘРІ CFG1 and MSPI CFG2. 
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8.19 Internal processor interrupt (IPI) 


Base Addr Range Addr Map Description 


0х402С 0000 ~ 0x402C FFFF | ІРІ Reg (64KB) 


8.19.1 Overview 
IPI is а simple module responsible of receiving or sending interrupts between 
processors within a chip. Two main functions are designed with IPI module, one is 
sending an interrupt to a destination processor, and another function is to latch or 
clear the interrupt status from source processor, which is to be read by local 
processor via local APB bus. 


8.19.2 Features 


146. Issue interrupt to destination core 

147. Provide readable interrupt status issued by source processor 
148. Support to clear the interrupt from source processor 

149. 4 interrupts are supported from local core to destination core 
150.4 interrupts are supported from source core 


8.19.3 Function Description 


IPI module diagram 
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Core 
N(N=0 
‚1 ul) 


Figure 8-74 ІРІ module diagram 


As shown in above diagram, ipi module can accept interrupts from other 
cores(CoreN,N=0,1,,7) and send interrupt to other cores(CoreN,N=0,1,,7) 
simultaneously. For each direction, up to 4 interrupts are supported between 
two cores. 


Up to 8 cores are supported by IPI module in a soc system. With IPI module, 
Each core can accept from other cores and generate interrupt to other cores. 


Generate interrupt to coreN (М=0,1,2,,7) 


ІРІ can support up to 8 cores in a soc system. For each core, 4 interrupts (irgO, 
као, irq1, frq1) сап be generated and send by ІРІ module, and ІРІ can accept 
4 interrupts (као, frqO, irq1, frq1) from the same core. 


An interrupt is generated by writing *1" to a dedicated bit of a register, whose 
offset address is 0х0. 


For example, 


writing a “1” to БИЈОЈ of address OxO(offset address), will generate "irqO" to 
согед; 
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writing a “1” to bit[1] of address OxO(offset address), will generate "frqO" to 
согед; 


writing a “1” to bit[2] of address OxO(offset address), will generate “irq1” to 
согед; 


writing a “1” to 6813] of address OxO(offset address), will generate "frq1" to 
согед; 


writing а “1” to 6814] of address OxO(offset address), will generate “га0” to 
corel; 


writing a “1” to bit[5] of address OxO(offset address), will generate "аб" to 
corel; 


writing a “1” to bit[6] of address OxO(offset address), will generate “irq1” to 
core1; 


writing a “1” to bit[7] of address OxO(offset address), will generate "frq1" to 
core1; 


writing a “1” to 68128] of address OxO(offset address), will generate "irqO" to 
core7; 


writing a “1” to 68129] of address OxO(offset address), will generate "frqO" to 
соге7; 


writing a “1” to 68130] of address OxO(offset address), will generate “га1” to 
соге7; 


writing а “1” to bit[31] of address OxO(offset address), will generate "frq1" to 
соге7; 


Clear Interrupts from coreN(N=0,1,2,,7) 


IPI can also clear the interrupts from other source cores(up to 8 cores are 
supported). Like interrupt generation mechanism, 4 interrupts of each source 
core can be cleared. 


A source interrupt is cleared by writing *1" to a dedicated bit of a register, 
whose offset address is 0х4. 


For example, 


writing a “1” to БОЇ of address Ox4(offset address), will clear "гао" from 
согео; 


writing a “1” to bit[1] of address Ox4(offset address), will clear “frq0” from 
согед; 


writing а “1” to Бијај of address Ox4(offset address), will clear "irq1" from 
согед; 
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writing a “1” to bit[3] of address Ox4(offset address), will clear “frq1” from 
согед; 


writing а “1” to bit[4] of address Ox4(offset address), will clear Чгао" from 
core1; 


writing a “1” to 6815] of address Ox4(offset address), will clear "frq0" from 
core1; 


writing а “1” to bit[6] of address Ox4(offset address), will clear "irq1" from 
core1; 


writing a “1” to bit[7] of address Ox4(offset address), will clear "frq1" from 
core1; 


writing a “1” to bit[28] of address Ox4(offset address), will clear “іга” from 
соге7; 


writing a “1” to 68129] of address Ox4(offset address), will clear Чгао" from 
соге7; 


writing a “1” to 68130] of address Ox4(offset address), will clear "irq1" from 
соге7; 


writing a “1” to bit[31] of address Ox4(offset address), will clear "frq1" from 
соге7; 


Clear Interrupts to coreN(N=0,1,2,,7) 


In past section, interrupts from other cores сап be cleared by current ІРІ 
module, further more, interrupts generated by current IPI module can also be 
cleared by itself rather than other cores. 

As described in above, a interrupt is generated by writing *1" to a dedicated bit 
of a register, whose offset address is 0х0. Now this interrupt can be cleared by 
current core. 

This interrupt will be cleared by writing *1" to a dedicated bit of a register, 
whose offset address is 0x8. 

For example, 

writing a “1” to БИЈОЈ of address Ox8(offset address), will clear “іга0” to coreO; 
writing a “1” to bit[1] of address Ox8(offset address), will clear Чга0" to соге0; 
writing a “1” to bit[2] of address Ox8(offset address), will clear “irq1” to coreO; 
writing a “1” to bit[3] of address Ox8(offset address), will clear "frq1" to соге0; 
‚ Will clear “140” to core1; 
writing a “1” to 6815] of address Ox8(offset address), will clear Чга0" to core1; 


writing a “1” to 686] of address Ox8(offset address), will clear “irq1” to core1; 


we ме — — — — — wo 


( 
( 
( 
( 
writing a “1” to bit[4] of address Ox8(offset address 
( 
( 
( 


writing a “1” to 6817] of address Ox8(offset address), will clear “frq1” to coret; 
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writing a “1” to bit[28] of address Ox8(offset address), will clear "їга0" to core7; 


), 

writing a “1” to 68129] of address Ox8(offset address), will clear “frq0” to core7; 
), will clear "irq1" to core7; 
j^ 


( 
( 

writing a “1” to bit[30] of address Ox8(offset address 
( 


writing a “1” to bit[31] of address Ox8(offset address), will clear “frq1” to core7; 


8.19.4 Control Registers 


Memory map 


Offset Description 
Address 

write "1" to bit of this register will generate 
0x0000 INT_GEN | 

interrupt to coreN 


INT CLR COREn write "1" to bit of this register will clear 
0x0004 | 
interrupt from coreN 
INT CLR LOCAL write "1" to bit of this register will clear 
0x0008 | 
interrupt to согем 


Register Descriptions 


8.19.4.1.1 INT GEN 


Description: writing "1" to bit of this register will generate interrupt to coreN 
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0x0000 Control register (Reset 0x0000 0000) INT GEN 


ВА И ЫЫ А ЕЛДЕР ROM ROI 


Interrupt generation 


Type 


БӘ ЕЕ КА ЛБ ЛҮ. А ЕЗ IR RC RSS HU M 


Interrupt generation 


Type 


Field Name Type | Reset | Description 
Value 


INT GEN [31:0] | МИА | 32’hO | [0]:write “1” to this bit will generate ігд0 to coreO 
[1]:write “1” to this bit will generate frqO to cored 
[2]:write “1” to this bit will generate irq1 to coreO 
[3]:write “1” to this bit will generate frq1 to coreO 
[4]:write “1” to this bit will generate irqO to соге1 
[5]:write “1” to this bit will generate frqO to core1 
[6]:write *1" to this bit will generate irq1 to core1 
[7]:write “1” to this bit will generate frq1 to core1 
[8]:write “1” to this bit will generate irq0 to core2 
[9]:write “1” to this bit will generate frqO to core2 
[10]:write “1” to this bit will generate irq1 to core2 
[11]:write “1” to this bit will generate frq1 to core2 
[12]:write “1” to this bit will generate ігд0 to core3 
[13]:write “1” to this bit will generate frqO to core3 
[14]:write “1” to this bit will generate irq1 to core3 
[15]:write “1” to this bit will generate frq1 to core3 
[16]:write “1” to this bit will generate irqO to core4 
[17]:write “1” to this bit will generate frqO to core4 
[18]:write “1” to this bit will generate irq1 to core4 
[19]:write “1” to this bit will generate frq1 to core4 
[20]:write “1” to this bit will generate ігд0 to cored 
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[21]:write “1” to this bit will generate frqO to cored 
[22]:write “1” to this bit will generate irq1 to core5 
[23]:write “1” to this bit will generate frq1 to core5 
[24]:write “1” to this bit will generate ігд0 to core6 


[25]:write “1” to this bit will generate frqO to core6 


[26]:write “1” to this bit will generate irq1 to core6 


[27]:write “1” to this bit will generate frq1 to core6 
[28]:write “1” to this bit will generate ігд0 to core7 
[29]:write “1” to this bit will generate frqO to core7 
[30]:write “1” to this bit will generate irq1 to core7 


[31]:write “1” to this bit will generate frq1 to core7 


8.19.4.1.2 INT СІВ COREN 


Description: writing "1" to bit of this register will generate interrupt to coreN 


0x0004 Control register (Reset 0x0000 0000) INT CLR COREN 
[ow | at | 20 | 29 | 20 | ат | яв | 2 | a | 2 | ae | os о | о | ve | 7 | wo 
С em 0 -- 


Г 


Ж ЕЛЕ ДЕ КУИЛ А В ЕЗ 


Clear Interrupt to coreN 


Type мо 


Неја Мате Туре | Reset | Description 
Value 
INT CLR COREN | [31:0] | WO |32'hO | [9] ммйе “1” to this bit will clear гао from coreO 
[1]:write “1” to this bit will clear 1740 from coreO 
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[2]:write “1” to this bit will clear irq1 from соге0 

[3]:write “1” to this bit will clear frq1 from coreO 

[4]:write “1” to this bit will. clear irqO from соге1 

[5]:write “1” to this bit will clear frqO from core1 

[6]:write “1” to this bit will clear irq1 from core1 

[7]:write “1” to this bit will clear frq1 from core1 

[8]:write “1” to this bit will clear irqO from core2 

[9]:write “1” to this bit will clear frqO from core2 

[10]:write “1” to this bit will clear irq1 from core2 
[11]:write *1" to this bit will clear frq1 from core2 
[12]:write “1” to this bit will clear irqO from core3 
[13]:write “1” to this bit will clear 1740 from core3 
[14]:write “1” to this bit will clear irq1 from core3 
[15]:write “1” to this bit will clear frq1 from core3 
[16]:write “1” to this bit will clear као from core4 
[17]:write “1” to this bit will clear frqO from core4 
[18]:write “1” to this bit will clear irq1 from core4 
[19]:write “1” to this bit will clear frq1 from core4 
[20]:write “1” to this bit will clear irqO from core5 
[21]:write “1” to this bit will clear 1740 from core5 
[22]:write “1” to this bit will clear irq1 from core5 
[23]:write “1” to this bit will clear frq1 from core5 
[24]:write “1” to this bit will clear іга0 from согеб 
[25]:write “1” to this bit will clear 1740 from core6 
[26]:write “1” to this bit will clear irq1 from согеб 
[27]:write “1” to this bit will clear frq1 from core6 
[28]:write “1” to this bit will clear као from core7 


[29]:write “1” to this bit will clear frqO from core7 


[30]:write “1” to this bit will clear irq1 from core7 


[31]:write “1” to this bit will clear frq1 from core7 


8.19.4.1.3 INT CLR LOCAL 


Description: writing "1" to bit of this register will generate interrupt to coreN 
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0x0008 Control register (Reset 0x0000 0000) INT CLR LOCAL 


ВА АРАБ АНИ АИ IR 


Clear Interrupt generated by current core 


Type 


ШӘ ЕЕ ЕКА Re РҮ P il IG IN RC ОЕ KM 


Clear Interrupt generated by current core 


Type 


Field Name Type | Reset | Description 
Value 


INT CLR LOCAL | [31:0] | WO | S2'hO | [0]:write “1” to this bit will clear irgO to coreO 
[1]:write “1” to this bit will clear frqO to coreO 
[2]:write “1” to this bit will clear irq1 to coreO 
[3]:write “1” to this bit will.clear frq1 to coreO 
[4]:write “1” to this bit will clear irqO to core1 
[5]:write “1” to this bit will clear frqO to core1 
[6]:write “1” to this bit will clear irq1 to core1 
[7]:write “1” to this bit will clear frq1 to соге1 
[8]:write “1” to this bit will clear irqO to core2 
[9]:write “1” to this bit will clear 1740 to core2 
[10]:write “1” to this bit will clear irq1 to core2 
[11]:write “1” to this bit will clear frq1 to core2 
[12]:write “1” to this bit will clear irgO to core3 
[13]:write “1” to this bit will clear frqO to core3 
[14]:write “1” to this bit will clear irq1 to core3 
[15]:write “1” to this bit will clear frq1 to core3 
[16]:write “1” to this bit will clear као to core4 
[17]:write “1” to this bit will clear 1740 to core4 
[18]:write “1” to this bit will clear irq1 to core4 
[19]:write “1” to this bit will clear frq1 to core4 
[20]:write “1” to this bit will clear irgO to cored 
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[21]:write “1” to this bit will clear 1740 to cored 
[22]:write “1” to this bit will clear irq1 to cored 
[23]:write “1” to this bit will clear frq1 to cored 
[24]:write “1” to this bit will clear ігд0 to core6 
[25]:write “1” to this bit will clear 1740 to core6 
[26]:write “1” to this bit will clear irq1 to core6 


[27]:write “1” to this bit will clear frq1 to core6 


[28]:write “1” to this bit will clear као to core7 


[29]:write “1” to this bit will clear frqO to core7 
[30]:write “1” to this bit will clear irq1 to core7 


[31]:write “1” to this bit will clear frq1 to core7 


8.19.5 IPI in specific chip 


IPI in Chip: 


In Chip, 8 IPI modules are adopted in each sub system, these subsystems are 
АР, СРО АВМО, СРО ARM1, СРО АВМ2, СРО_ОЗР, CP1 ARM, CP1 DSP 
and CP2(con). 


There is a connection relationship between each IPI module. In following 
section, the core mapping of each ІРІ is illustrated in several tables. 


Note: In SC7731C, СР1 ARM, CP1 DSP and СРО ARMe are removed. 


Table 8-11 core mapping for IPI in AP 


соге0 соге1 соге2 согез соге4 
АР 
СРО АВМО | ҮЕ5 
СРО АВМ1 
CPO DSP YES 
CP2 YES 
AP evt 
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Table 8-12 core mapping for ІРІ in СРО ARMO 


coreO | corel | core2 | core3 | core4 | соге5 | согеб 
AP YES 
СРО ARMO 
СРО АВМ1 


CPO DSP 


CP2 YES 
AP_evt YES 


Table 8-13 core mapping for IPI in CPO ARM1 


coreO | corel | соге2 


AP 
CPO ARMO | YES 
СРО_АКМ1 


CPO DSP 


CP2 
AP evt 


Table 8-14 core mapping for IPI in СРО DSP 


coreO | corel | соге2 
AP YES 
СРО ARMO YES 
СРО АВМ1 


CPO DSP 


CP2 
AP evt 
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Table 8-15 core mapping for IPI in CP2 
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СРО ОЗР 


соге0 | corel core2 | согез 
АР УЕ5 
СРО АВМО ҮЕ5 
СРО АНМ1 


СР2 
АР емі YES 

INTm INTs type int_generate int_status int_clear 

CP2 СРО АВМО | irqO 32'h400E0000[4] | 32'h40000004[14] | 32"Һ4000Ғ00418) 
СР2 СРО АВМО | Ћао 32'h400E0000[5] | 32'h40000024[14] | 32"Һ4000Ғ00419) 
СР2 CPO АВМО | irq1 32'h400E0000[6] | 32'140000004[15] | 32'h4000F004[10] 
СР2 CPO АВМО | frq1 32'h400E0000[7] 32'h40000024[15] | 32'h4000F004[11] 
CPO ARMO | CP2 као 32'h4000F000[8] | 32'h40000004[12] | 32'h400E0004[4] 
CPO ARMO | CP2 frqo 32'h4000F000[9] | 32'h40000024[12] | 32'h400E0004[5] 
CPO ARMO | CP2 irg1 32'h4000F000[10] | 32'h40000004[13] | 32'h400E0004[6] 
CPO ARMO | CP2 frqi 32'h4000F000[11]- | 32'h40000024[13] | 32'h400E0004[7] 
СРО ARMO | СРО ARM | пао 32'h4000F000[12] | 32'h40000004[8] | 32'h40005004[0] 
СРО ARMO | СРО АВМІ | о 32'h4000F000[13] | 32'h40000024[8] | 32'h40005004[1] 
СРО АВМО | СРО АВМ | іга! 32'h4000F000[14] | 32'h40000004[9] | 32'h40005004[2] 
СРО ARMO | СРО АВМІ | frq1 32'h4000F000[15] | 32'h40000024[9] | 32'h40005004[3] 
СРО АВМО | СРО DSP | пао 32'h4000F000[20] | 32'h00130400[15] | 32'h00131404[4] 
СРО ARMO | СРО DSP | 0 32'h4000F000[21] | 32'h00130400[5] | 32'h00131404[5] 
СРО DSP | СРО АВМО | пао 32'h00131400[4] | 32'h40000004[25] | 32'h4000F004[20] 
СРО DSP | СРО АВМО | Ћао 32'h00131400[5] | 32'h40000024[25] | 32'h4000F004[21] 
СРО DSP | СРО АВМО | іга! 32'h00131400[6] | 32'h40000004[26] | 32'h4000F004[22] 
CPO DSP CPO АВМО | frq1 32'h00131400[7] 32'h40000024[26] | 32'h4000F004[23] 
СРО АНМ1 | СРО АВМО | пао 32'h40005000[0] | 32'h40001004[5] | 32'h4000F004[12] 
СРО АНМ1 | СРО ARMO | о 32'h40005000[1] | 32'h40001024[5] | 32'h4000F004[13] 
СРО АВМ1 | СРО АВМО | іга! 32'140005000[2] | 32'h40001004[6] | 32'h4000F004[14] 
СРО ARM1 | СРО АВМО | frq1 32'h40005000[3] | 32'h40001024[6] | 32'h4000F004[15] 
CP2 APAXI тао 32'h400E0000[0] | 32'h71600004[9] | 32'1402С000418] 
СР2 АРАХ! frqo 32'h400E0000[1] | 32'h71600024[17] | 32'h402C0004[9] 
CP2 APAXI irq1 32'h400E0000[2] 32'h71600004[10] | 32'h402C0004[10] 
CP2 APAXI кај 32'h400E0000[3] 32'h71600024[18] | 32'h402C0004[11] 
CPO ARMO | APAXI тао 32'h4000F000[0] | 32'h71600004[4] | 32'h402C0004(0] 
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СРО ARMO | APAXI #90 | 32'h4000FO000[1] | 32'h71600024[12] | 32'h402C0004[1] 
CPO ARMO | APAXI ка! | 32'h4000F000[2] | 32'h71600004[5] | 32'h402C0004[2] 
СРО ARMO | APAXI frqi | 32'h4000F000[3] | 32'h71600024[13] | 32'h402C0004[3] 
СРО DSP | APAXI као | 32'00131400[0] | 32'h71600004[3] | 32'h402C0004[12] 
СРО DSP | APAXI "40 | 321001314001) 1/327Һ716000241111 | 32'h402C0004[13] 
АРАХІ СР2 као | 32'h402COO000[8] ” | 32'h40000004[10] | 32'h400E0004[0] 
АРАХІ СР2 #90 | 32'1402С0000[9] | 32'h40000024[10] | 32'1400Е0004[1] 
АРАХ! СР2 ка | 32'h402C0000[10] | 32'h40000004[11] | 32'h400E0004[2] 
APAXI CP2 #91 | 32'h402C0000[11] | 32'h40000024[11] | 32'h400E0004[3] 
APAXI СРО ARMO | као  |/32'h402COO00[0] | 32'h40000004[10] | 32'h4000F004[0] 
APAXI СРО ARMO | #40 | 32'h402C0000[1] | 32'h40000024[10] | 32'h4000F004[1] 
APAXI СРО ARMO | irqi | 32'402С0000[2] | 32'h40000004[11] | 32'h4000F004[2] 
APAXI СРО ARMO | ка! | 32'402С0000[3] | 32'h40000024[11] | 32'h4000F004[3] 
APAXI СРО О5Р | пао | 32'h402C0000[12] | 32'h00130404[3] | 32'h00131404[0] 
APAXI CPO-DSP | тао | 32'h402C0000[13] | 32'h00130404[12] | 32'h00131404[1] 
СРО ARMO | АРАХ! eventi | 32'h4000F000[24] 32'h402C0004[20] 
CP2 APAXI eventi | 32'h400E0000[24] 32'1402С0004[28] 
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8.20  Analog-Digital Interface 


8.20.1 Overview 


ADI is used to connect external PMU chip. By ADI, the chip can control the PMU 
chip and write command or read status from it. 


Each ADI frame contains not more than 32-bit data including address field, W/R 
control bit, and data filed. The length of the address field and the data filed is 
configurable. 


The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is 
configured as an in/out pin. SCK is the serial clock. SYNC is frame synchronize 
signal, and HIGH indicating a new frame starts. 


On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When 
master perform transmit operation, SD is output, but when receive, SD will switch 
pad direction by inactive "oe" signal so as to receive serial data from slave. 


On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When 
master perform transmit operation, SD is input, but when master receives, SD will 
Switch pad direction by active “ое” signal so as to transmit serial data to master. 


ADI Serial clock should be programmable by changing clock divider value in ADI 
control register. 


8.20.2 Features 


Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 
Supports 2-wire serial interface, SCK, SD 


For 3-wire mode, In default, each frame contains 10 bits address in default, 1 
bit R/W Над, 16 bits configure data, and totally 27 bits. 


€  For2-wire mode, each frame contains 3 bits start sequence, 10 bits address, 
1 bits R/W flag, 16 bits configure data, totally 30 bits. 


The length of the address field is configurable 

Programmable serial interface clock, according to the following formula: 
Раск = Fanı master / (Там +1) 

Note: if Тан 20, Fsck = Fanı master / 2 

execute WRITE and READ operation to PMU chip through ADI 

ASync FIFO (8 entries) adopted to accelerating the chip WRITE operation 


The chip may once write at most 8 registers 


Supports MCU Write Buffer interrupt, indicating the FIFO full, empty, overrun 
status 
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€ For each MCU read/write operation, delay about 1us (when сік adi runs at 
76.8MHz) should be tolerated. When ск adi runs at 26M, the delay about 
3us. 

е The interface timing is configurable, please refer to document SC7731C 
GSSI Module Design Specification 


8.20.3 Signal Description 


CHIP PMU 
sck 
ADI m ADI 
Master T Slave 
Module y Module 
sd 
а-ы» 


Figure 8-75 ADI Connection 


8.20.4 Function Description 


ADI Master 
The main function of ADI master are : 


1) Chip can access PMU space through ADI 
2) The interface timing is compatible with 3-wire SPI timing 


3) The frame length including the address length, the data length and the м/г 
bit position is configurable (GSSI), the frame length is up to 32-bit 


4) APBO is used to configure ADI and GSSI register, execute READ command 


5) АРВ! is used to execute WRITE command 
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6) Chnnel2-channel10 are hardware channels. These channels can be enabled 
or disabled independently 


RegFile | 
rd cmd 
wr cmd 
APB > ARBITOR 
Aud dangl chnl2 » 
Aud dangr chnl3 4 
у 
Wpa сіс dcm chnl4- » > Adi ск 


»- Adi sof 
| > TRANS || GSSI = 
AVSO_wr chnl5 > в-Айі sd 


а- Ад su 


AVSI rd chnl6 > 

АУ51 wr chnl7 » 
AVSI rd chnl8 > 
АУ52 мг chnl9- >| 
АУ52 та сћи 10 ь- 


Figure 8-76 ADI Master Diagram 


8.20.4.1.1 FSM 
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Figure 8-77 FSM State trans diagram 
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8.20.4.1.2 


V0.2 


The ADI master FSM is responsible for arbitration, fetch r/w command and serial 
transfer. 


Arbitrator 
The following commands will cause ADI master to transfer with analog die: 
1) ARM Write Command; 
2) ARM Read Command; 
3) All other hardware channel WR/RD Commands; 


If more than one of above commands is active simultaneously, arbitration is 


necessary. 


This ADI Master has a 4-level configurable priority. If there is more than one active 
command in the same priority, command is selected by robin-round algorithm. 


The channel arbitration logic is implemented as follows. 
1) Firstly, search the highest priority in all active commands. 


2) Then search the commands that have this priority level. 


3) And select the last executed command number on this priority level. (There 


are four registers to store the last executed commands numbers on each 


priority levels.) 


4) Beginning with this last executed command number, search the next execute 


command number on this priority level. 


5) This new searched command number is the next command. 
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8.20.4.1.3 Serial interface 


All command and data send to analog side is stored in the Write command FIFO, 
itis an asynchronous FIFO with 8-depth and 32-bit width, used to accelerate ADI 
block write speed. MCU can continually send 8 write commands. 


For register read, only one read data is buffered in ADI block, which means the 
chip can read one data at a time. After sending a read command, the chip should 
wait for a status bit change, indicating the serial interface data transfer done and 
read value is available. If the chip does not take this data before sending another 
read command, there will be a risk to lose the previous data. 


SCK is programmable by changing of clock divider value in ADI control register. 


The following graph shows how a write and read command is formed, 


SYNC 


= Г ЫШ 


sp АРХ АЈВ] >= - == - САХ WIR Хрп5ру --- oix jor, —— 
: Addr ЕЕ WwW к — Data —— | 


Р5ЕІ, 


РЕМАВГЕ 


РУРАТА 


PADDR < | ›— 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1387 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ 5РВЕАОТВШМ' 


SC7731C Device Specification 


Figure 8-78 Write Operation (3-wire) 


SYNC 


SCK | -| 


SD A[9] X A[8] >---- А 


1 
1 
= даа --->>і 


І 
І 
Т 
ва ое І 
(master) | 

І 


su ое 


(slave) 


PSEL 


PENABLE 


PWRITE 


PRDATA 


PADDR 


Figure 8-79 Read Operation(3-wire) 
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Figure 8-80 
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Write Operation (2-wire) 
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| 
| 
| 
5СК | 
| 


in 0 1 0 САВ) A[8] >---- AIO] 


sd oe 
(master) 


su oe 


(slave) 


PSEL 


РЕМАВГЕ 


PWRITE 


PRDATA 


PADDR 


Figure 8-81 Read Operation(2-wire) 


ADI Slave 


ADI slave function is to receive/transmit command and data from master; 
maintain control register and provide configure value to analog logic. The 


slave block is always droved by master. 

The main function of ADI slave is: 

1) Do serial to parallel shift when receive data from SD; 

2) Do parallel to serial conversion when transmit data to SD; 


3) Maintain parts of analog control registers; 


The slave is quit simple, and main components are address shifter, transmit shifter, 


receive shifter and a transfer counter; 
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Figure 8-82 ADI Slave 


Control Registers 


ARM base address: 


Memory map 


Д. не 
Address 
em [mew ү 


0x4003 0000 


Description 
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Offset ү 
СЕТ ООО 


Тһе ада the ћ ћ 12 i 
0х0040 CHNL2 ADDR e address the hardware channe is 

mapped to 

The add the h h | j 
0x0044 CHNL3 ADDR e address the hardware channel 3 

mapped to 

The add he h h 14 
0х0048 CHNL4 ADDR e address the hardware channe 

mapped to 

The add the h h | 
0x004C | CHNL5 ADDR e address the hardware channel 5 

mapped to 

The address the hardware channel 6 
0x0050 CHNL6 ADDR 

mapped to 

The address the hardware channel 7 
0x0054 CHNL7 ADDR 

mapped to 

The address the hardware channel 8 
0x0058 CHNL8 ADDR 

mapped to 

The address the hardware channel 9 
0x005C CHNL9 ADDR 

mapped to 

The add the h h E 
0x0060 CHNL10. ADDR | е address the hardware channel 10 

is mapped to 


ARM Register Descriptions 


8.20.5.1.1 ADI CTRLO 


0x00000004 ADI CTRLO (0x00000000) ADI CTRLO 


АИ ПР И Г ГГ Г К ERR 
EA GEMMEMEEESMEES 


reserved 
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ши | | || | ||| | | 
тын ДЕ А С С 


Field Мате Туре | Reset Description 
Value 


омен опа [б [oo [кее — — | 


АО ООВ BYTE S |[1:0] RW 0x0 "00" word (the "00" should be set when 
EL connecting to SPRD PMU chip) 

"01" byte 

"10" half word 


8.20.5.1.2 ADI CHNL PRI 


ADI CHNL. PRI (0x00000000) 
| Bit (зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | їв | 17 | в 


CHNL10 P | CHNL9 PR | CHNL8 PR 
reserved 
RI | | 
|е 2 | я [| ви | мм 


| Name | Бата РА Ge PR ш: РА ита РА На РА S PR TE .PR о РВ 


Field Мате Туре | Reset Description 
Value 


кюле СЕ |но oo [Rewws — — | 


CHNL10 PRI [21:20] | RW 0x0 Priority of АУ52 RD operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 

CHNL9 PRI [19:18] | RW Priority of AVS2 WR operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
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CHNL8 РН! [17:16] | ВМ Priority of AVS1 RD operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 

CHNL7 PRI [15:14] | RW Priority of АМ51 WR operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 

CHNL6 PRI [13:12] | RW 0x0 Priority of АУ50 RD operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 

CHNL5 PRI [11:10] | RW 0x0 Priority of АМ50 WR operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 


CHNL4 PRI RW 0x0 Priority of wpa dcdc dcm operation 
transfer; 2'hO with lowest priority, and 2'h3 
with the highest priority; 

CHNL3 PRI [ 7: 6] RW 0x0 Priority of aud dangr operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL2 PRI [5:4] | RW 0x0 Priority of aud_dangl write operation 
transfer; 2'hO with lowest priority, and 213 
with the highest priority; 

CHNL1 PRI [ 3: 2] RW 0x0 Priority of ARM read operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNLO PRI [1:0] RW 0x0 Priority of ARM write operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 


8.20.5.1.3 ADI INT EN 


_ ви [o [o [5 [25 7 | » [25 [4 |» [2 [7 |» Го e | v [6 


reserved 


reserved reserved 


| Туре | 
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Field Name Type | Reset Description 
Value 


ewe: ЕС |но oo [Reews — — | 


CHNL3_FIFO_ | [5] RW 0x0 CHNL3 write FIFO overflow interrupt enable 
OVF_INT_EN 


CHNL2 FIFO_ | [4] RW 0x0 СНМ 2 write FIFO overflow interrupt enable 
OVF_INT_EN 

ARM_FIFO_OV ARM write FIFO overflow interrupt enable 
F_INT_EN 


Deme: [ху [нб oo [мее — — — — — — — 


8.20.5.1.4 ADI INT RAW STS 
0x00000010 ADI INT. RAW. STS (0x00000000) 


| " | зі | зо | 29 | 28 ат | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 


reserved 


[c ЛЕ ОО С в С 
СЕЗЕТ В В ЗЕ И ОВ ИЕ ИЕН ЕЕН 
Е Е SRI ЕС ЕЕ ESI KG 


== reserved = m M reserved 


| Туре | 


Field Name Type | Reset Description 
Value 


CHNL3 FIFO _ = ССНИ write FIFO overflow interrupt raw 
piu INT RAW status 

CHNL2 FIFO. | [4] CHNL2 write FIFO overflow interrupt raw 
OVF_INT_RAW status 

2816 

ARM НЕО ОУ | [3] ARM write FIFO overflow interrupt raw status 
F INT RAW S 

TS 
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8.20.5.1.5 ADI INT MASK STS 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј њен 000000] 


reserved 
| eset [EON НІН ОЗ ВЕ ПИ А ПИ Е 
С ЕЕЕ И ПС СЕС ПС С 


= reserved = reserved 


Ка 


Неја Мате Туре | Reset Description 
Value 


CHNL3 FIFO __ - 0x0 ——— write FIFO overflow interrupt mask 
a En ІНІ _МА5 status 

CHNL2 ЕЕО | [4] CHNL2 write FIFO overflow interrupt mask 
Over ца МА5 status 

ARM ine s [3] ARM write FIFO overflow interrupt mask 

F INT M status 

TS 


EGER о ИЕ И 


8.20.5.1.6 ADI ІМТ CLR 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІНЕЕІЕЛЕЛЕЛЕ 
је 


reserved 


LTXERERERERERERERENEREREREREREREREE 
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В Е Е ЕС СЕ А ERI ER ЕЯ 


Te reserved reserved 


| Type | 


Field Name Type | Reset Description 
Value 


ага [о [oo је 
CHNL3 FIFO . [ 5] WO 0x0 СНМІЗ write FIFO overflow interrupt mask 
OVF INT CLR status 
CHNL2 FIFO . [4] WO 0x0 CHNL2 write FIFO overflow interrupt mask 
OVF INT CLR status 
АВМ НЕО ОМ | [3] МО 0х0 ARM write FIFO overflow interrupt mask 
F INT CLR status 


eee: Цай [no је [Resoved —  - | 


8.20.5.1.7 GSSI CTRLO 
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0x0000001C (551 СҒС0 (reset 0x74D082DB) GSSI CTRLO 


EE ER ЕНЕР ЕЗ ЕЕ ЕИ ЕЕ 
RF. 


RF GSSI WR POS 


_ЕМ 
С О ЕН ЕЗ О В ОЕ ЕРА ггг 
ее ЕСС» 
| Мате | ВЕ 655! РАТА LEN ВЕ 655! FRAME LEN 
КИ ИЗ НС СС НВ С 


Field Мате | Description 


HF GSSI WR DISABLE 0: wr bit enable 
1: wr bit disable 


ВЕ GSSI SCK ALL ON 0: sclk auto gate 


1: sclk always on 


RF GSSI DUMMY CLK EN Dummy bit clock output 
enable 


1: output dummy clock 


0: gate dummy clock 


ВЕ GSSI FAST MODE Fast mode control 


1: RX sample delay 1 
cycle 


0: RX sample no delay 


HF GSSI IE CFG [27] GSSI data pad ie delay 
configure: 
1: delay 1 cycle 
0: no delay 
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RF GSSI SCK REV _ —_ Output sck inverts 
enable. 
1: invert; 
0: not invert 


ВЕ | (ВЕ 6551 SYNC | | SYNC |RFGSSLSYNO — | ра LAN MCU sync register 


RF GSSI SYNC MODE [23] The sync shape 
1: the sync is a pulse; 
Олће sync is a active low 
level 

ВЕ GSSI SYNC SEL [22] RW А The sync signal 
generator. 
1: ASIC generate the 
sync signal 
0: MCU register 
generator the sync signal 


ВЕ GSSI WR POL [21] RW 1'h0 The write/read flag 
0: 0 means write,1 means 
read. 
1: 1 means write,0 means 
read. 

RF GSSI WR POS [20:16] RW 5'h10 The write/read flag 
position in the operation 
stream frame.. 


RF. GSSI DATA LEN [15:11] 5'h10 The access data length. 


RF GSSI CMD LEN [10:6] RW 5'hOb The access command 
length, include the 
address and write/read 
flag 

RF GSSI FRAME LEN [5:0] RW 6’h1b The total length of the 
access operation, include 
the write/read flag, the 
address and the data. 
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8.20.5.1.8 GSSI CTRL1 


0x00000020 9551 CFG1 (reset 0x0003 0001) GSSI CFG1 


A Еи ЕН ЕЕ EE В ЫБ Шш 


RF GSSI RBP LEN RF GSSI WBP LEN ВЕ GSSI SCC LEN Е ВЕ 9551 DUMMY LEN 


РТ 
ЗЕ В РЕАЛ ЕЕ С ЄСВ 


ВЕ (551 5УМС ЕМ ВЕ GSSI SYNC НЕ 


ВЕ GSSI СЕК DIV 
D LEN AD LEN 


Type 


Field Name | Description 


ВЕ GSSI STRTBIT MODE 2-wire mode enable: 


1: start 2-wire mode 
enable 


0: disable 2-wire mode 


HF GSSI RBP LEN [30:28] Slave to master turn 
around length, used only 
in RFFE 


RF GSSI WBP LEN [27:24] Master to slave Turn 
around length, used only 
in RFFE 
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[LLL им 7 


ВЕ GSSI SAMPLE DLY [20] RW 1'h0 1: ау 1 сік 
0: по Чу 


ВЕ GSSI DUMMY LEN [19:16] Extra dummy SCK 


ВЕ GSSI SYNC END LEN | [15:13] RW зло The sync after а! data 
transfer 

RF. GSSI SYNC HEAD LEN | [12:10] RW зло The sync before data 
transfer 


ВЕ! RF GSSI CLK DV | | CLK DIV RF сва сом |0: 2] E Оаа fsok-foik mspi/2*(Div+1) 


RF_GSSI_NG_RX 0: RX data at the 
posedge of SCK(In fact is 
the first posedge 
clk_mspi after the 
posedge of SCK); 
1: RX data atthe 
negedge of SCK(In fact is 
the first posedge 
ск төрі after the 
negedge of SCK); 
RF GSSI NG TX 0: TX data at the 
posedge of 5СК; 
1: TX data at the 
negedge of SCK; 


8.20.5.1.9 ARM RD CMD 


0x00000024 ARM RD CMD(0x00000000) ARM RD CMD 


| " |з1 | зо | 29 | 28/27) 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | DEES ЕЕЕ. 


reserved ARM RD CMD 


Type 


ARM RD CMD 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1400 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


PR SPREADTRUM 5С7731С Device Specification 


Field Name Type | Reset Description 
Value 


Deer СЕ |но oo [кее — — | 


ARM RD CMD |[25:0] | WO 0x0 status, if return to “0” means read done. And 
then, ARM may read ARM RD DATA to get 
back the register value; 


8.20.5.1.10 ARM RD DATA 


m [s [2 o [ [5 [5 [5 [8 [2T [ж D LL [ле] 


arm rd addr 


arm rd data 


Peel ре Ге PP PPP PPP Ге» 1е1еГ»| 


| " ES a | 12 | п | [е [віт [е [е |а з EC 


Field Name Type | Reset Description 
Value 


arm_rd_cmd_bu | [81] 0х0 “0”: read done, means the analog die 
Sy register value has been stored in RD DATA 
or there is no RD command 
* 1" : data has not been read back 


[15: 0] во |00 | Read register value from analog die 


8.20.5.1.11 ARM FIFO STS 


ICHEZEIEIEIEZEIEIEIEIEIEREIERETEZKE] 
еј mmm] 


reserved 


Type 


ae ЗИ 
| "eset | ВВ ОЗ CON ЗЕ ЕИ CN ОВ К О ЕВ ЕЕ 
ПВС Б ЕЕ БР ЗА В ЕС С ЕВЕ Eas 
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reserved .fi reserved arm wr fifo rptr arm wr fifo wptr 


| Type | 


ЕНІ = оо | 
L3 ЕЕ аап oon 


Field Мате Type | Reset Description 
Value 


аа но [oo [ее — — — — 
arm wr Мо full | [11] [Во | охо | Arm write FIFO full 


pty 

зл [но [oo [resev | 
arm wr Шо гри | [ 6: 4] [RO охо | Arm write НЕО rd address 

eseve fra јо је |Reewd |  — 


arm wr Шо мре | [ 2: 0] UA Arm write FIFO wr address 
r 


8.20.5.1.12 ADI STS 


Cen [s 9925 [2 [2 [5 [25 s [5 [2] 5 ЕЈ [ [тв | v [15. 
ера 


reserved 


gssi fsm sts ем adi fsm sts 
ed 


Field Name Type | Reset Description 
Value 


коме етв ре ја — 
зээ ет яв ала [во [oo |оббіемння _ 
юма [ү [Ro [oo [мее U — — U 
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Бата [nes [no [oo Гери | 
eem: _ [ты] [no oo је | 


adi trans req [4] 0x0 "0" no adi request on the line 
"1" there is a request on the line 


adi chnl sel [3:0] 0х0 "0000" mcu wr channel 
"0001" mcu rd channel 
"0010" audio left channel 
"0011". audio right channel 
"0100" wpa асас dcm channel 
"0101" avsO wr channel 
"0110" avsO rd channel 
"0111" avs1 wr channel 
"1000" avs 1 rd channel 
"1001" avs 2 wr channel 
"1010" avs 2 rd channel 


8.20.5.1.13 EVT FIFO STS 


E [э [o [3 2s [7 2 T5 [7 [5 [2 [5 [ e [18 | v [| 
Dem ООО ОРС ОИ 


reserved 
_ Туре — — — |] 
Pest [EUN he ПЕ А А ee кн ж Re ee) 
KS OI IECUR ЕЕ CEST OR CRT CR ECT ПЕ ПЕС РЕ ERE IER CRT 


емії кмш w evti и rp I М evtO Шо w evtO fifo rp 
reserved » reserved ptr tr 


| тре BERS) го | ло ој 
L3 КЕШЕШ ЕН : | | || 


Неја Мате Туре | Reset Description 
Value 


eser [iva [RO oo [rea — — — — —— 
[eter _| пала] RO |00 | channel. wite FIFO wrie address | 
[emer [илїї [AO (ою [channel лиле НРО reed address | 
[ewe empy [tsp [Ro [т | channel wite FIFO overiow отну | 


evtl fifo ovf re EL NE channel 3 write FIFO overflow request 
4 


тај јо во 
evtO fifo wptr [5:4] [RO |00 | channel 2 write НЕО write address 
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evtO fifo rptr [ 3: 2] [RO |00 | channel 2 write FIFO read address 
емі0 fifo empty а [RO [Od | channel 2 write FIFO overflow empty 


evtO fifo ovf re LN LE channel 2 write FIFO overflow request 
4 


8.20.5.1.14 ARM CMD 5Т5 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј об 


reserved 


chnl | срп! | chn! | сһпі | срп! | сћи! | сһпі | срп! p рУ 

9r 8r 7r 6r br 4r 3r 21 ES n 
ге ге 

ед ед ед ед ед ед ед eq Й А 


Туре 


Field Мате Type | Reset Description 
Value 


ewe: Е | о oo |у” —  — | 
|смполеа |00 [mo |00 [emo rea status. һөй debug | 
[amorea [i mo oo [ото req status. juster debug — 1 
[отв [rs [mo КОИ СЕТЕ 
[отла [in |ғ0 [oo | Әні? аземи | 
ініге О [RO ое Јане лед өлік stiordehus | 
міз ед” |з [но [oo Готе rea stats. Ді desus 
мі ед” |147 RO |94 "| Әні тең stats. мно debug | 
нао ја [Ro foo ССС 
[отел ја [Ro |94 [ото reasmus.stordebus | 
Пі” [но [oo [cz rea status, анода | 
[no oo Готи rea stats. ето во | 


8.20.5.1.15 CHNL EN 


KCHEREIEIEIEZEIEIJEIEIEIEREIEIEIEZES 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1404 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[PR БРВЕАОТВОМ' 5С7731С Device Specification 


еј m] 


Type 


ем и ти СС | ви | ви | аи | ти | ти | ви] 


chnl chnl | срп! | сћи! | сһпі | срп! | chnl | chnl 
reserved 10 бе | 5е | Хе | Зе | 2е 1е | бе 
еп п п п п п п п 


Field Мате Type | Reset Description 
Value 


ewe: Е | о oo | веома — — | 
[ons en — [ts [m oo |50 белабетесатаа — — 
[omen — t8 [mw oo ЕН ЕТІС ТІГІСТІ | 


[omen — [8 [FW [оо f oranan me onanere | 
[sme ја mw oo |лееме — — | 


8.20.5.1.16 CHNL2 ADDR 


_ ви [o [9o [3 [2s [2 29 |» [а |» [2 [ |» [18 [ v [6 


reserved 
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Field Name Type | Reset Description 
Value 


eer ЕЛ | је [кее — — | 


chnl2_addr [14:0] | RW 0х6С4 | the address the channel is mapped to in the 
PMU chip space 


8.20.5.1.17 CHNL3 ADDR 


Li [s |» |» [2 [2 [25 [25 Га [з] [т | [19 [e [зт [л] 


reserved 


сһпіЗ addr 


RW 


Field Name Type | Reset Description 
Value 


chnl3 addr [14: = RW 0x6C8 ———— address the channel is mapped to in the 
PMU chip space 


8.20.5.1.18 СНМЕ4 ADDR 


_ ви [o [9o [5 [28 [7 29 |» [а [5 [2 [7 |» Го 6 [ v [6 
еј доне 


reserved 
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Field Name Type | Reset Description 
Value 


emer ЕЛ | је [кее — — | 


chnl4_addr [14:0] | RW 0х97С | the address the channel is mapped to in the 
PMU chip space 


8.20.5.1.19 CHNL5 ADDR 


_ ви [o [o [5 [25 [7 [25 |» [а |» [2 [7 e [ v [6 


reserved 


chnl5 addr 


RW 


Field Name Type | Reset Description 
Value 


eer ЕЛ | је | веза — — | 


сипі5 addr [14:0] | RW 0x964 | the address the channel is mapped to in the 
PMU chip space 


8.20.5.1.20 CHNL6 ADDR 


Lm [o [9 [3 s [7 2 [25 [4 [5 [4 [ 8 [ e 6 [| v [| 


reserved 


chnl6 адаг 


туе o] ШІ 
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preset | о | о | о | о | "| о | о |" |о | |" | о |• ET] 


Field Мате Type | Reset Description 
Value 


chnl6 addr [14: = RW 0х964 | the address the channel is Lco —— to in the 
PMU chip space 


8.20.5.1.21 CHNL7 ADDR 


_ ви [o [9o [5 [2s [7 |» |» [а |» [2 [ |» e [ v [| 
ет рн Е 


reserved 
ER _  — :: | | — 
| "eset [ES ке EORR ОО ро ре ро ребро ребро ОЗ ЗИ 
ECTS Е БО ВП IER С ЕС EE E EE RES Р ПЕС 


chnl7  addr 


Field Name Type | Reset Description 
Value 


chnl7 addr [14: = RW 0х960 | the address the channel is терете to in the 
PMU chip space 


8.20.5.1.22 CHNL8 ADDR 


ви Ги [о [2 2 o Га [25 Ги Ге Ге | » о [е Го [ле] 
еј mmm] 


reserved 


сһпі8 адаг 


Pie [ol CC 
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Розе | о | о | о | о | "| о | о |" |о | "|" | о |• | о[ојо. 


Field Мате Type | Reset Description 
Value 


chnl8 addr [14: = RW 0х960 НИЕ address the channel is mapped to in the 
PMU chip space 


8.20.5.1.23 CHNL9 ADDR 


Ter [s Do 29 25 [2 [55 [55 [5 [5 [2 и |» D [тв Lr D 
С PR 


reserved 


Field Name Type | Reset Description 
Value 


chnl9 addr [14: = RW 0х968 | the address the channel is отете to in the 
PMU chip space 


8.20.5.1.24 CHNL10 ADDR 


ви [o [во | а |» o Га [25 Ги Ге Ге [ж [лә [в Го [15] 
еј аи 


reserved 


chnl10 addr 


те [| мо 
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preset | о | о | о | о | "| о | о |" |о | |" оо [о 


Field Мате Туре | Reset Description 
Value 


еле” ЕЛ | је [Reseed — — | 


chnl10_addr [14:0] | RW 0х968 | the address the channel is mapped to in the 
PMU chip space 


8.20.6 Application Notes 


8.21 Thermal Controller 


For SC7731C only support one sensor which is closed to ARM. 


8.21.1 Overview 


151. Temperature measurement 

152. Support 2 thermal sensor. 

153. Configurable cold/hot temperature monitor and send interrupt 

154. Configurable Overheat auto alarm logic 

155. Configurable temperature low/high remind mechanism. (In normal 
temperature region) 


8.21.2 Features 


156. Controller work in 32K RTC clock or 1Mhz domain. 

157. Configurable detect temperature 

158. Configurable monitor temperature mode. (1, 2, 4, 8, 16,32 sampling average 
) Default 1 sample. 

159. Configurable temperature sample interval time. 

160. Configurable detect temperature precision. 278 to 2714 

161. Each sensor work individually. 

162.Sensor controller parameter such as temperature threshold, monitor 
parameter can change at any time. After changes the configuration, Sensor 
controller should start to work in new parameter. 

163. Each sensor's interrupt even can be enable or disable individually. 

164. Verihot even can cause an interrupt or directly send verihot alarm to top level 
ASIC logic. 
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8.21.3 Signal Description 
Table 1. Digital Interface 


Signal Name /О Description 


сік thm | Digital Logic work clock, 32KHz. 


rst n | Reset thm top 


power down TS 
0:power on TS; (default) 
THM TS PD O 1:power down TS. 


reset THM output 


0: normal work; (default) 


THM TS RST O 1:reset ADC. 

THM_TS_CHOP_EN O О:по chop (default); 1: with chop 
THM_TS_VREF-CHOPE 0:THM reference voltage input по chop (default); 1: with 
N O chop 


Select the VBE output 
0:low voltage vbe as output; 


THM TS VBE SEL O 1: high voltage vbe as output. 


BJT position select; 
0: ARM TS; (default) 


1: GPU TS; 
THM TS BJT SEL[2:0] О [2:1] Reserved interfaces 


THM TS SDOUT | Sensor output,needing decimator 
PCLK | АРВ сік 

PRESETn | АРВ reset 

PADDR[31:0] | АРВ address 

PSEL | АРВ Рејес! 

PENABLE | АРВ Penable 

PWRITE | АРВ write 

РМ/РАТА[31:0] | АРВ write data 

РВВАТА[З1:0] О АРВ read data 

PREADY O APB pready 
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THM overheat alarm О Thm Overheat alarm to system. 

THM int O Thm interrupt to system 

THM overheatO alarm O Thm ѕепѕого (arm sensor) overheat alarm 
THM_overheati_alarm O Thm sensori (GPU sensor) 
THM_Senser0_int O Thm sensor0 (ARM sensor) interrupt 
THM_Senser1_int O Thm sensort (GPU sensor) interrupt 


The interface of Digital and analog 


мак | LILI LI КЕ 


RST_TS 


CHOP_EN 


THM TS BJT SEL 
THM Td vBE 5 
EL 


ТНМ 15 бОО ГР 


8.21.4 Function Description 


the THM work status 
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Over heat 


When hot alarm even 
detect mode 
А =1 
Int even 
overheat A A A 


Hot | 


Hot to normal 


High offset | | | | 


Low offset 


cold 


Figure 1.1 THM Status and temperature threshold. 


The figure 1.1 show the thm module’s different status under temperature threshold. 
And also show the status change in different temperature. Each sensor of THM 
can work individually. The THM sensor controller can set 6 temperature 
thresholds. The thresholds have differentmeaning for THM to detect. 


Cold: 


When temperature lower than this threshold. THM can report cold low even. If cold 
interrupt enable. Send interrupt о system. 


Low offset: 


When temperature lower than this threshold and higher than cold threshold. THM 
can report low offset even. If low offset interrupt enable. Send interrupt to system. 


High offset: 


When temperature higher than high offset threshold and lower than hot threshold. 
THM sensor controller can report high offset even. If high offset interrupt enable. 
Send an interrupt to system. 


Hot and hot to normal : 


When temperature higher than hot threshold. THM controller should enter hot 
status. And can send hot interrupt to system. At this status, if temperature drop. 
Only when the temperature lower than hot to normal threshold. The THM will exit 
hot status and come to normal status. 
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Overheat: 


When temperature higher than overheat threshold. It means the temperature is 
higher than a danger level for the Chip. THM sensor can send a overheat alarm to 
system. And the Soc system can reset the chip. At the same time, the THM 
overheat status will save in register and this domain do not been reset. 


Det peri cnt is a 20bit counter work in 32K clock domain. In temperature detect 
valid period. When it count the cycles equal to pre set cycles. THM will enter the 
temperature simple valid period. 


THM controller can work in 5 modes. They are sample one time. Or 2/4/8/16 
calculates average value. It depend on the setting of sensor's mon thm mode. If 
the mon thm mode setting is not simple for 1 time. The sensor mon cnt will be 
used to calculate the period between 2 simple cycles. 


Clock Domain 
Totally two clocks input to THM module. 


e 32Khz/1Mhz clock is thm controller working clock. 
e АРВ clock for thm interface and registers. 


8.21.5 Control Registers 


Memory map 


Table THM control register 


Әкеме [ше [oem 
г LL. 


High 461$ of THM detect period and 
0x0020 SenO си 

sensor control 
0x0024 SenO cal peri Low 16bits of THM detect period 
0x0028 SenO int ctrl Sensor0 interrupt control 


0x002C SenO int sts Sensor0 interrupt status 
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озимше» [шт С 


SenO int raw st : 
0x0030 Sensor0 interrupt raw status 


S 


SenO overheat | 
0x0040 Overheat and hot threshold 
hot thres 


SenO hot2nor h | 
0х0044 Hot2normal and high offset threshold 
ighoff_thres 


SenO lowoff col 
0x0048 Low offset and cold threshold 
d thres 


0x004C 16bits simple period cycles. 
0x0050 беп0 mon сіп THM monitor temperature mode 


беп0 tmperO re 
0x0054 d The lastO temperature record 
a 


беп0 ітрегі re 
0х0058 ad The last1 temperature record 


Sen0_tmper2_re 
0x005C pe The last2 temperature record 


Sen0_tmper3_re 
0x0060 Т The last3 temperature record 


0x0064 SenO сиг sts The sensorO current status 


High 4bits of THM detect period and 
0x0120 Sen1 си 

sensor control 
0x0124 Sen1 cal peri Low 16bits of THM detect period 


0x0128 Зеп1 int сіп Sensor1 interrupt control 
0x012C Sen1_int_sts Sensor1 interrupt status 


белі int raw st . 
0х0130 Зепзог1 interrupt raw status 


S 
0x0134 Зепі int сіг Sensor1 interrupt clear 
0x0138 белі int спо Sensor1 interrupt counterO 
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0х013С Sen1_int_cnt1 Sensor1 interrupt counter 


Sen1_overheat_ 
0x0140 Overheat and hot threshold 
hot_thres 


Sen1_hot2nor_h | 
0х0144 | Hot2normal and high offset threshold 
ighoff thres 
белі lowoff col 
0x0148 Low offset and cold threshold 
d thres 


0x014C 16bits simple period cycles. 
0x0150 бепі mon сіп THM monitor temperature mode 


Зепі tmperO re 

0x0154 d The lastO temperature record 
a 
Зепі ітрегі re 

0х0158 d The last! temperature record 
a 
Зепі tmper2 re 

0x015C d The last2 temperature record 
a 
Зепі tmper3 re 

0x0160 d The last3 temperature record 
a 


0x0164 The sensor1 current status 


Register Descriptions 


8.21.5.1.1 THM CTRL 


Description: 
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0x0000 THM sensor enable (reset 0x0000 0000) THM CTRL 


TEE [SESS ЕЛ ЕЕ О ИЕ ERE E a 


Reserved 


Type 


ECTS ЕЛЕЯ ЛТ ЕЕ ЕЛЕШЕ S EC EAE RC ЕЙ 


Reserved 


RO rw | ями 


Field Name Type | Reset | Description 
Value 


8.21.5.1.2 THM_INT_CTRL 


Description: 
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0x0004 THM interrupt ctrl (reset 0x0000 0000) THM INT CTRL 


ШЕЛ ES ES ЕК ЕЕ А И ИД 


Reserved 


Type 


аа ЕЛЕЕ ae ЕЙ 


Reserved Reserved 


Type 


Description 


Sensor1 overheat alarm enable. Only 
this bit set to 1. Sensor1's overheat 
alarm can send to system. 


Sensor0 overheat alarm enable. Only 
this bit set to 1. Sensor0’s overheat 
alarm can send to system. 


Sensor1_int_en Sensor1 interrupt. Only this bit set to 1. 
Sensor1’s interrupt can send to 
system. 

SensorO int еп Sensor0 interrupt enable. Only this bit 
set to 1. Sensor0’s interrupt can send 
to system. 
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8.21.5.1.3 ТНМ ІМТ 515 


Description: 


0x0008 THM interrupt status (reset 0х0000 0000) THM INT STS 


ПС КЕНЕ АР В ES ES ТЕЛІ SH IS ВВ 


Reserved 


Reserved Reserved 


Field Name Type | Reset | Description 
Value 


Smear ovat нит. se |a [mo [o [Eonar аттен ит sue | 
eese ит эв [а [mo || зоною нит 
изи» [y СИ СО ЕЕ 
meroma fo но [o ___ 


8.21.5.1.4 SENSOR CTRL 


Description: 
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0x0020 sensorO 
Sensor control (reset 0х0000 0000) SENSOR CTRL 
0x0120 snesor1 


ЖЧ ЕЕ ЕЕ ИЕ ЕТЕНЕ ИТЕ RUE 


Reserved 


Type 


ES ЕЕЗ RES ROS Е АЕА С GM ЕВЕ 


Sen det peri Sen det precision 


Field Name Type | Reset | Description 
Value 

THM TS FORCE POWER ON | [15] R/W power down TS 
0:power on TS; (default) 
1:power down TS. 

THM TS RST [14] R/W reset THM output 
0: normal work; (default) 
1:reset ADC. 


THM_CHOP_EN [13] 08 0:no chop (default); 1: with chop 


THM TS УВЕЕ CHOPEN [12] R/W 0:ТНМ reference voltage input по 
chop (default); 1: with chop 


Sen_det_peri[19:16] [11:8] | RW |0 The period of two valid detect 
temperature action. High 4bits. 
Use 32K clock to calculate. 
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Sen det precision The precision of sensor. 

4'h0: 2^8 

4'h1: 2^9 

4’h2: 2°10 
4'h3: 2411 
4'h4: 2412 
4'h5: 2413 
4'h6: 2414 


Sen_set_rdy When write 1 to this bit. All 
parameter of sensor registers will 
load to 32K domain and the 
Sensor will start to work in new 
parameter. This bit will auto 
change to 0. 


Sen_soft_reset Soft reset to current sensor. Write 
1 valid. 


Sen_unnormal_int_mode 1: Each detect valid will send a 
interrupt if in unmoral status. 
0: Only change status to a 
unmoral status THM will send 
interrupt. 


Sen mon en Sensor monitor enable. Only this 


bit set to 1 and then sen set rdy 
write a 1 can start a sensor. 


8.21.5.1.5 SENSOR DET PERI 


Description: 
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0x0024 sensorO 
Sensor detect period (reset 0x0000 0000) SENSOR DET PERI 
0x0124 snesor1 


ЖЕ ЕЧ ЕР Р ЕЕ ЕЕ ЕЈ СЈАЕ 


Reserved 


Type 


ШАРЛЫ ДЕЛЕ А СПЕЦ С E ЕЗ ЕЗ Л 


Sen det peri 


ч 


Неја Мате Туре | Reset Description 
Value 


Sen det peri[15:0] [15:0] | ВЛА | 16'h800 | The period of two valid detect 
temperature action. Low 15 bits. Use 


32K clock to calculate. 


8.21.5.1.6 SENSOR ІМТ СТВІ 


Description: 
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0x0028 sensor 0 
Sensor interrupt control(reset 0х0000 0000) SENSOR INT CTRL 
0x0128 sensor 1 


ЖЕЛ БЕЛАЛ ЕЛ ЕШ ЫЕ ЛЕЯ 


Reserved 


Type 


МВ EIS RE TON ИЯ КЕ ЈА СЕ HR А ЕА 


4 


| Туре | 


Неја Мате Type | Reset | Description 
Value 


Sen overheat alarm en л |RW [о | Sensor overheat alarm enable. 1 valid 


Sen det temper rdy int en RAN Sensor detect temperature ready 
interrupt enable. 1 valid. 

Sen overheat int en [5] R/W Sensor overheat int enable. 1 valid. 
Sensor also can sent interrupt in 
overheat status. 


СР Ган [о СО 
С С [mr С СС 
БЕЛЕСТЕН СЕ [Aw оо | зове наванне — 
наа [aw [o |зеваннованнио аа | 
сан |в [aw оо |зевазнтенютям | 


8.21.5.1.7 SENSOR INT STS 
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Description: 


0x002C sensor 0 
Sensor interrupt status(reset 0х0000 0000) SENSOR INT STS 
0x012C sensor 1 


РР ER C 


Reserved 


Type 


АОДС Я S HI RUN 


NE · 


| туре | 


Неја Мате Туре | Reset | Description 
Value 


Sen overheat alarm sts Im |вм {о | Sensor overheat alarm status. 1 valid 

Sen det temper rdy int sts RAN Sensor detect temperature ready 
interrupt status. 1 valid. 

Sen overheat int sts [5] RAN Sensor overheat int status. 1 valid. 
Sensor also can sent interrupt in 
overheat status. 


СЕ [в СС СТГ 
Е [mr [RW [o ЕВЕ 
СЕ С [RW [> ЕСО 
СЕ ГЕ емо СТЕ те 
СЕ ГЕ [rw [o СЕТЕ 
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8.21.5.1.8 SENSOR INT RAW STS 


Description: 


0x0030 sensor 0 
Sensor interrupt RAW raw status(reset 0x0000 0000) SENSOR INT RAW STS 
0x0130 sensor 1 


RE ES ЕЕ SS EN ЕЗ КИЕ ДЕ 


Reserved 


Type 


do ОС ЕП ER RES ER CCS 


EM · 


| туре | 


Неја Мате Туре | Reset | Description 
Value 

Sen overheat alarm raw sts [7] | RW Sensor overheat alarm raw status. 
1 valid 

Sen det temper rdy. int raw sts R/W Sensor detect temperature ready 
interrupt raw status. 1 valid. 

Sen overheat int raw sts [5] | ВЛА Sensor overheat int raw status. 1 
valid. Sensor also can sent 
interrupt in overheat raw status. 


Sen hot int raw sts [вм fo Sensor hot int raw status. 1 valid. 
Sen hot2nor int raw sts а] | вм |о | Sensor hot 2 normal int raw status. 
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Sen highoff int raw. sts Mu Sensor high offset int raw status. 1 
valid 


Sen lowoff int raw. sts ШЫ Sensor low offset int raw status. 1 
valid. 


Sen cold int raw sts ој [RW fo | Sensor cold int raw status. 1 valid 


8.21.5.1.9 SENSOR INT CLR 


Description: 


0x0034 sensor 0 
Sensor interrupt CLEAR(reset 0x0000 0000) SENSOR INT CLR 
0x0134 sensor 1 


ИЕЛЕ ЕТЕНЕ ЕЕЕ EE SR E 


Reserved 


Type 


ЫШ Е pc E BT E A 


4 


| Туре | 


Неја Мате Type | Reset | Description 
Value 


Sen overheat alarm clr Im] jewo | Sensor overheat alarm clear. 1 valid 
Sen_det_temper_rdy_int_clr AA Sensor detect temperature ready 
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ЗИ ЕЕ КК ШЕП ЕСТІСІН" ЕЕЕ 


Sen overheat int с! [5] R/W Sensor overheat int clear. 1 valid. 
Sensor also сап sent interrupt in 
overheat clear. 


Sen_hot_int_clr ҮШ АЕ Sensor hot int clear. 1 valid. 


земани Ја [rw ]o [errearen ee ra | 
БЕЛІГІН СЕ ТЕГЕН Јенонннинањтни NM 
ССР TT T DINI NM 
юне [о |вн|о СТЕНА 


8.21.5.1.10 SENSOR ІМТ CNTO 


Description: 


0x0038 sensorO 
Sensor int counter O(reset 0х0000 1000) SENSOR INT CNT 0 
0x0138 sensori 


EDS IE] ES ЗЕ ЕЕЕ ЕЛЕ ЕЧ И 


Reserved 


Type 


Reserved Sen overheat alarm cnt Sen overheat int cnt Sen hot int cnt 


Field Name Type | Reset | Description 
Value 
Sen overheat alarm cnt | [11:8] Sensor overheat alarm cnt. Reload 
parameter or sensor reset will clear this 
register. 


Sen overheat int cnt [7:4] во јо | Sensor overheat int cnt. Reload 
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parameter or softreset will clear this 
register. 


Sen hot int cnt [3:0] Sensor hot int cnt. Reload parameter or 
softreset will clear this register 


8.21.5.1.11 SENSOR INT CNT1 
Description: 
0x003C sensorO 
Sensor int counter 1(reset ОХО000 1000) SENSOR INT CNT 1 
0x013C sensor1 


Reserved 


SES ESI ES Е SES ES ESI ЕЕ ЕНЕ Ro RC 


Type 


| Мате | o mee | РА d Е 


Неја Мате Туре | Reset | Description 
Value 

Sen highoff int cnt [11:8] Sensor high offset int cnt. Reload 
parameter or sensor reset will clear this 
register. 

Sen lowoff int cnt [7:4] Sensor low offset int cnt. Reload 
parameter or softreset will clear this 
register. 

Sen cold cnt [3:0] Sensor cold int cnt. Reload parameter or 
softreset will clear this register 


8.21.5.1.12 SENSOR OVERHEAT HRES 


Description: 
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0x0040 SENSOR OVERHEAT 
Sensor overheat and hot threshold(reset 0х0000 0000) 
0x0140 . HOT THRES 


ERES АЕ ДЕЛЕЛ ДА ЕТЕД CS КО 


Reserved 


Type 


| Name | якого | ee 


ЕЛЕСЕ s 


Field Name Type | Reset | Description 
Value 


Sen overheat threshold | [13:0] 0x2000 | Sensor Overheat threshold 


8.21.5.1.13 SENSOR HOT THRES 
Description: 
0x0044 SENSOR OVERHEAT 
Sensor overheat and hot threshold(reset 0х0000 0000) 
0x0144 . НОТ THRES 


Reserved 


RES] ЕЕ ЕЕ GREG 


Type 


(ЕС EEO ВАРА БА Л 


Reserved Sen overheat threshold 
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Field Name Type | Reset | Description 
Value 


Sen hot threshold [13:0] 0x1000 | Sensor hot threshold 


8.21.5.1.14 SENSOR HOT2NOR THRES 
Description: 
0x0048 sensor0 Sensor hot to normal and high offset threshold (reset SNESOR HOT2NOR . 
0x0148 sensor1 0x0000 0000) HIGHOFF THRES 


Reserved 


ЕБ ЛЕТЕ ТЕ У E РОА ИДР I GG 


С ЕЛ Б UI БИ BRI с> Са ЛЕ ЧЕ 


Reserved Sen hot2nor threshold 


Field Name Type | Reset | Description 
Value 


Sen hot2nor threshold | [13:0] 0x800 | Sensor hot to normal threshold 


8.21.5.1.15 SENSOR HIGHOFF THRES 


Description: 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1430 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


0x004C sensorO Sensor hot to normal and high offset threshold (reset SNESOR HOT2NOR . 
0x014C sensor1 0x0000 0000) HIGHOFF THRES 


ЖЕЛ ES ES EE АП 


Reserved 


Type 


| Name | senes | Sen Ро гено 


ЕЕ s 


Field Name Type | Reset | Description 
Value 


Sen highoff threshold | [13:0] 0x400 | Sensor high offset threshold 


8.21.5.1.16 _ SENSOR LOWOFF THRES 


Description: 

0x0050 SENSOR LOWOFF C 
Sensor low offset and cold threshold (reset 0x0000 0000) 

0x0150 OLD THRES 


Reserved 


БЕЛЕ FE ЕР ER e es e E ES E А 


Type 


| Name | Reserved Sen low off threshold 
Type RO R/W 
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Field Name Type | Reset | Description 
Value 


Sen cold threshold | [13:0] 0x200 | Sensor low offset threshold 


8.21.5.1.17 SENSOR COLD THRES 
Description: 
0x0054 SENSOR LOWOFF C 
Sensor low offset and cold threshold (reset 0x0000 0000) 
0x0154 OLD THRES 


Reserved 


Б ESTIS АИ А ОИ ERIS Я 


Type 


es ETSI А ШЕЛ ЕЛЕР ЕНЕ 


Reserved Sen lowoff threshold 


Field Name Type | Reset | Description 
Value 


Sen lowoff threshold | [13:0] 0x100 | Sensor low offset threshold 


8.21.5.1.18 SENSOR MON РЕН! 


Description: 
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0x0058 
Sensor monitor temperature period(reset 0x0000 0000) SEN MON PERI 
0x0158 


БАЕЛ ЕЛЕЕ А ES EESTI ESI EEG ER ERR 


Reserved 


Type 


ЄЖ А RR ЯК А ВЕ 


SEN MON PERI 


s 


Field Name Type | Reset Description 
Value 
SEN MON PERI | [15:0] | ВЛА | 16'h100 | Sensor monitor temperature period when іп 
2/4/8/16 average mode. 


8.21.5.1.19 SENSOR MON CTRL 


Description: 
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0x005C 
SENSOR mon control (reset 0х0000 0000) SENSOR MON CTRL 
0x015C 


ЧЕ ЛЕЛЕАЕЛЕЛ ЕЛЕ ЕЛЕЕ ПИ 


Reserved 


Type 


Reserved Sen mon mode Reserved 


Field Name Type | Reset | Description 
Value 


Sen mon mode [6:4] | RAW 0: sample once to monitor temperature of 
sensor. 
1: sample 2 times and calculate average 
value 
2: sample 4 times and calculate average 
value 
3: sample 8 times and calculate average 
value 
4: sample 16 times and calculate average 
value 

Sen mon max min еп0 R/W 0: do not sub the max and min value in 
none 0 mon mode. 
1: sub the max and min value in попе 0 
mon mode. 


8.21.5.1.20 — SENSOR TEMPERO READ 
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Description: 

0x0060 SENSOR TEMPERO . 
Sensor read back temperature of last O(reset 0х0000 0000) 

0x0160 READ 


Reserved 


ЕБ ESI E ES CEST 


Туре 


ПС ЕВ EIE ORI o ПА В В В ЕЛЕЗЕЙ 
Res 


Sensor temperO read 


Field Name Type | Reset | Description 
Value 


Sensor temperO read | [13:0] но | 1480 | Last 0 temperature read. 


8.21.5.1.21 SENSOR TEMPER1 READ 
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Description: 

SENSOR ТЕМРЕВІ _ 
0x0064 Sensor read back temperature of last 1(reset 0х0000 0000) ERE 
0x0164 


Reserved 


HERI ESI ESAE e d EE 6 


Type 


Res 


Sensor temperí read 


Field Name Type | Reset | Description 
Value 


Sensor іетрегі read | [13:0] во | 1410 | Last 1 temperature read. 


8.21.5.1.22 SENSOR TEMPER2 READ 


Description: 
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0x0068 SENSOR TEMPER2 _ 
Sensor read back temperature of last 2(reset 0х0000 0000) 
0x0168 READ 


БЕДЕЛ ЕЛЕЕ АП 


Reserved 


Type 


Res 


Sensor temperí read 


Field Name Type | Reset | Description 
Value 


Sensor temper2 read | [13:0] Em 18'h0 | Last 2 temperature read. 


8.21.5.1.23 SENSOR ТЕМРЕНЗ READ 


Description: 


V0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1437 of 1867 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC7731C Device Specification 


0x006C SENSOR TEMPER3 . 
Sensor read back temperature of last 3(reset 0х0000 0000) 
0x016C READ 


ЕЛЕЕ ЕЛЕ ЕЕ Е ЕЕ РА А ЕЛ 


Reserved 


Type 


Res 


Sensor temper3 read 


Field Name Type | Reset | Description 
Value 


Sensor temper3 read | [13:0] во | 140 | Last 3 temperature read. 


8.21.5.1.24 SENSOR CUR STATUS 


Description: 
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0x0070 Sensor current status and temperature read ready(reset 
0x0170 0x0000 0000) 


БЕЗ БЕ ДЕЧ ЕЛЕЕ DESI БА EOS ЕЛЯ 


SENSOR CUR STS 


Reserved 


Type 


А ЕЕ ЕЛ НЕС ЕЕ 
Res 


Reserved Sensor temper rdy SENSOR CUR STS 


Field Name Type | Reset | Description 
Value 


Sensor temper гау | [11:8] Means the last0 to last3 temperature read 
ready 
Sensor cur STS вої fro fo For debug used. Record the current status of 
mE THM 


8.21.6 Application Note 
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sensor 
and Set 
sensor 


Set 
sensor 
int 
enable 


Set 
sensor 
rdy 


Interrupt 
control 


sensor 
onitor 
work 


Can Read 
temperatu 


Interrupt 
even 


set new 
parameter 


Figure 1.2.1 THM Software control sequence 


The THM works іп 32K/1Mhz clock domain. The software read/write registers through APB 
Bus. 


The two sensor work individually. 
Software should first enable THM sensor. 
Set sensor work parameter. 

Set sensor set ready to 1. 


Then THM sensor controller will load the setting of sensor and begin to detect the temperature 
under setting. 
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9 Audio Subsystem 


9.1 Overview 


This document only describes Audio Digital Part system. For audio analog part, you can 
reference PMIC SC2723 Spec. 


DICO ТАПСТ 
Codec Digital Part Voice Band Control 
v Y 
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Figure 9-1 Audio subsystem Digital Part Architecture 


Main clock of Audio and VBC is 26MHz 
Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 


Programmable sampling frequency F for DAC: 8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 
KHz 


The voice band control (VBC) interface communicates with software or DMA, and this block contains 
ping-pong buffers for each channel, control registers for the entire audio subsystem, APB bus for AP or CP 
access, interrupt control and DMA interface control logic. 


Except the VBC interface, all the other parts of the system together constitute the audio codec. Main clock 
(MCLK) and global reset of audio codec are generated from top-level clock and reset management logic. 


Three groups 01125 serial interface connect ADC/DAC of the audio codec with the VBC interface, two 
groups are for ADC channels, and the other is for DAC channels. The VBC interface is always the slave, 
and the audio codec part is the master. 
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9.2 Audio Codec Digital Parts 


9.2.1 Function Description 
L 
Г "| INPLI5 |7) миро! 13 С” әс Г” ше [* sw |” DAL 
15 p 
Па | ІАТРІ 15 |-У| INPLEI3 ГР әс |*| MUTE [| өм)” DAR 
FIFO 
ii T MICO 
— ЕСІМ 45 М" | SRCIN}13 ['* | SINC}25 ГЄ | MUX ADO | 
TIS А ГЕ 
ј“ ЕСІМ 45 |“ | SRCiN} 13 |) 51Мс | 25 (| мух ADO - 
ра ЕСІМ 45 |“ | SRCtN413 * | 5140425 |" | MUX ADI І, 
IIS 
а ЕСІМ 45 |“ | SRCtN413 MH) SINC { 25 m зх go H 


MIC1 


Figure 9-2 Audio Codec Digital Part 


Control Registers 


9.2.1.1.1 Memory map 
АР base address: 0х4000 0000 
СРО ARM base address: 0x0200 0000 
CPO DSP base address: 0x2200 0000 
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[over Aaaress [ете Грн 
зато рисот ПОЛО 
pw СУ С | — 
we — јавен | — — 
mmc т | —  — 
mm СТ ПО 


он [auc] 
mm — mere [ — 
өс” ао | — 
ovx ТОЖ О | 
mm ав 
ooe |окзомосі | — — i 
forse осин | oo 


9.2.1.1.2 Register Descriptions 


9.2.1.1.2.1 AUD TOP CTRL 
Description: AUDIO Digital Control 


[mom —  [mmorcmume са —— — И 
и [s |з |в [2r [29 [2 [и [5 T2 Га [9 | s [зв |" С 


Reserved 


ADC1 SINC mee > S Ты те АОС SINC І | ADC | dim SE | DAC | d SE ADC | DAC ABE РЕН 
ЕМ Г zi T 
МО SEL N SEL 
T E С З 


ADC1 SINC IN SEL | [15:14] RAN 0: adc1 sinc data from 
analog adc sdm data 
1: adc1 sinc data from dac зат 
out 
2: adc1 sinc data from DMIC1 


ADC1 15 SEL [13:12] вм јо | 0: adc1 path select 150 port 
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1: adc1 path select 151 port 

2: adc1 path select iis2 port 

3: adc1 path select iis3 port 
АОСТ ЕМ Н Ш ЕЛЕС capi — = S 
мое [ш | | ПН 


0: adc sinc data from analog 
adc sdm data 


1: adc sinc data from dac sdm 
out 


: adc sinc data from DMICO 


: adc path select 150 port 
: adc path select 151 port 
: adc path select iis2 port 
: adc path select iis3 port 


ADC IIS SEL 
: dac path select 150 port 
: dac path select iis1 port 
: dac path select iis2 port 


DAC 15 SEL 
: dac path select iis3 port 


2 
0 
1 
2 
3 
0 
1 
2 
3 


ADC ЕМ R 0: adc path right channel 
disable 
1: adc path right channel enable 
DAC EN R 0: dac path right channel 
disable 
1: dac path right channel enable 
ADC EN L [1] 0: adc path left channel disable 
1: adc path left channel enable 
0: dac path left channel disable 
1: dac path left channel enable 


9.2.1.1.2.2 AUD CLR 
Description: AUDIO Digital Clear 
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С Ето ГИ ЕИ 
Рв [я о |» |» [и |» |» [ж [ж [= [ж || [зв [т | 


Reserved 


кеге [ж [RW [неме [Deren — | 
ewe — [ms | | ро ——] 
bocas fa [о | [ммм 1 
овса — [m [о {| [== | 
оса о [о — e енота] 


9.2.1.1.2.3 AUD IIS CTRL 
Description: AUDIO 15 CONTROL 


[moms — — |мюлвствцен cwm — — — | —  — — 
Pex [и [| [= [и |» |» [ж [а а [и [о | о [зв [т [л] 


Reserved 
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m е ЕЕ ЕЕ 
Value 

коб ле ckow EN — [us ја С DAC is dummy cock gale en | 

[DAC IS окелтеєм | [Hà [мм 0 _____| ADCiis dummy clock gate en | 

|оовакро ја faw [s јок | 

Ас sakro — [na [mw јо јава | 


DAC SAMPLE PHASE SEL Sample phase for DAC IIS 
data 


0: phase 0 
1: phase 1 


ADC IOWL 


DAC IOWL 


: 16 bit word length 
: 18 bit word length 
: 20 bit word length 
: 24 bit word length 


: 16 bit word length 
: 18 bit word length 
: 20 bit word length 
: 24 bit word length 
: 15 mode 

: 85р тоде 

: pcm mode 

: reserved 


АОС IO MODE [6:5] 
DAC ІО MODE [4:3] 
ADC LR SEL [2] R/W : 0: low for left channel 
: high for right channel 
: 0: low for right channel 
: high for left channel 
DAC LR SEL R/W : 0: low for left channel 
: high for right channel 
: 0: low for right channel 
: high for left channel 
IIS CLKDIV MODE R/W DAC & ADC IIS clock divider: 
0: iis clk div 1 
1: iis сік div 2 


: lis mode 

: dsp mode 
: pcm mode 
: reserved 


ојо N= со [со N= со [осо N= OJOO N= O 


9.2.1.1.2.4 DAC_SRC_CTL 
Description: AUDIO DAC SRC control 
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[тоюс јин Cd 
ЕСНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
LIMEN RNC 


Reserved 


Type 


ee ee, —_ 
L3: 55-11 (о | 5 | Ре С СВ ОЕ о СВ 
| ви |з | fas | 12 | а |по| о [8e |7 о | 5 | «| з | 2 | 1 | о 


DAC MUTE DIV1 CTL DAC MUTE DIVO CTL DAC FS MODE 
Field Name R/W Reset Description 
Value 
DAC MUTE EN [15] R/W 1 0: disable mute 
1: enable mute 


DAC MUTE CTL [14] R/W 0: disable soft mute 
1: enable soft mute 

DAC MUTE DIV1 CTL [13:10] Dac mute counter1 threshold, 
Eu. is controlled by counterO 


|DAC MUTE DIVO ст. | |DAC MUTE DIVO ст. | DIVO СТІ ер | 4] [63  |Dacmute counter0 threshold | mute counterO threshold 


DAC FS MODE [3:0] Dac src fs frequency : 
: 96K 
: 48K 
: 44.1K 
: 32K 
: 24K 
:22.05К 
:16К 
:12К 
:11.025К 
:9.6К 
0: 8K 


= Со соч соб ср оо го + O 


9.2.1.1.2.5 DAC SDM СТО 
Description: AUDIO DAC SDM controlO 
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ТЕН ТЕСТ стен Od 
Pee [a ||» [ж[ |» |в [ви [ж [= [ж || [зв [т | те 


Reserved 


пе ||| o рм Брно 


Field Name Reset Description 
Value 


ша ea mw [о 
ы ЕН СЕ = 
[bac somo. — [rs {= {о [ть — — —] 
бәс омғо _____|ва [aw fo | њива по» | 
сомы |н mw [с [и | 


9.2.1.1.2.6 DAC SDM CTL1 
Description: AUDIO DAC SDM control1 


[тюз рас омо отаца owes —  [ — | 
Lm [s [o |в [7 [29 |» |» Га Га Га [ 9 | s [e [ v |] 


Reserved 


| = | | Ш 


S сии — 
По | Ге о E 
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| Fp p је Бе 
Value 

сс ја ем | — —— — — 

г —_ 


оло SOM во нт! | SDM TEST [7:0] 8'h08 Test[7]: select test out ,or sdm 
out 
Test[3]: select maping with 
rotation ,or no rotation 
Other bits: test input 


9.2.1.1.2.7 ADC SRC CTL 
Description: AUDIO ADC SRC control 


[moms — — [wxsomrcmumem wow —  — — — — 
ЕСЕЕЛЕЛЕЛЕСЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
LIMEN RN CNN 


Reserved 


ПНЕ ИРИНЕ ЕЕЕ. ЖЕТЕН 
Peset "ОЗ АВ ЗВ пе пе | о о Ре о о КА КА ЕНА 
| ви [is gn | ts c и | поје Ге рт | е |з |з esu. 


Reserved ADC1_SRC_N ADC_SRC_N 


Field Name Reset Description 
Value 


| Reseved | |058] m Ся 

аа ao [3:0] Adc src P tap, 
Sample гаје = N*4 

ADC SRC N [3:0] R/W Adci src upsample tap, 
Sample rate = N*4 


9.2.1.1.2.8 AUD LOOP TEST 
Description: AUDIO loop test control 
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ооо ЕТТЕ: ПЕТ ЕИ 
ЕСНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
LIMEN RNC NE 


Reserved 
Type 


еместер NEN —_ 
Peset О О [11] ЕВ С О С СВ Е Е А ОСИ 
I СПЕ В С ПЕВ ae eae 


" | 2 B B киін E 


| Type | 


Field Name Reset Description 
Value 


сл СИ 


LOOP ADC PATH SEL 0: loop select ge НН 
1: loop select ADC1 


LOOP_FIFO_AE LVL R/W 4 Audio loop fifo empty 
watermark 


|LOOP.FIFO AF LVL | оа ја еј Audio loop fifo full watermark 


E PATH SEL [2:1] Loop path sel[0]: Audio loop 
loop fifo out left channel 
select, 

0 : adc left channel loop to 
in left channel, 

: adc right channel loop to 
у left channel 
Loop path sel[1]: Audio loop 
loop fifo out right channel 
select, 
0 : adc right channel loop to 
“ right channel, 

: adc left channel loop to 
n right channe 


AUD_LOOP_TEST ро [RW | | . Audio loop enable 


9.2.1.1.2.9 AUD STSO 
Description: AUDIO status 
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[mom wwcsmwem wwe Sd 
ЕСИЕЛЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


Field Name Reset Description 
Value 


mu је |» | 
AUD INT MASK EM d Aud int status after mask 


m d INT RAW [3:2] Aud int source status: 
BitO : mute start int 
Bitt: mute done int 
mad MUTE [1:0] 0: IDLE 
1: MUTE UP 
2: MUTE DONE 
3: MUTE DOWN 


9.2.1.1.2.10 AUD INT CLR 
Description: AUDIO INT clear 
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Гон” ССС wow ЕИ 
ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


d ани 


EB BE 
ERHEBEN 


Field Name Reset Description 
Value 


ma јао је 
AUD MUTE DONE INT CLR SS Aud mute done int clear 
AUD MUTE START ІМТ CLR клан с зак СИ Aud mute start int clear 


9.2.1.1.2.11 AUD INT EN 
Description: AUDIO INT enable 


[mom —  awowrewee ooo —  —— — — | —— 
ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
LINEAE RN NN 


Reserved 
vee |. | — 
Peset ШИШИ И И КИ ИЕ ИЕ ПА Е Ee СИ 
ПС ВЕБ БЕ ПУ ЕС НС С ЕС ПВ ПЕ ПЕ 


Mom 
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| „ее || wwe | а | 
ке л о | О 


AUD MUTE DONE INT ЕМ то Jw Jo X | Aud mute done int enable 
AUD MUTE START INT EN fo) [wo (0 o | Aud mete start int enable 


9.2.1.1.2.12 AUDIF_FIFO_CTL 
Description: AUDIO Interface FIFO control 


ADC FIFO AF LVL(reset 0х0003) I 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Reserved ADC FIFO AF LVL 


| Name | 
егт НИ 
[м 


Неја Мате Reset Description 
Value 


mew СС 


ADC FIFO AF LVL > 0] AUDIF a fifo write domain 
full watermark 


9.2.1.1.2.13 AUD_DMIC_CTL 
Description: AUDIO ADC DMIC control 
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[mom ЕТС | 
ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
LIMEN RNC 


Reserved 


3: т ADC1 DMIC 
Reserved СІК MOD ADS MIC 
esee мс с. É Е СІК MODE 


| Туре | 


Неја Мате R/W Reset Description 
Value 


ee СС LR 


ADC1 DMIC EN Dmic1 enable 
0: disable 
1: enable 


Арс ОМІС EN DmicO enable 


0: disable 
1: enable 

ADC1 DMIC LR SEL Dmic1 left or right channel 
select: 
0: high for left 
1: high for right 

ADC1 DMIC CLK MODE 0: dmic1 clock frequency is: 
6.5MHz 


1: dmic clock frequency is: 
6.5/2MHz 


2: dmic1 clock frequency is: 
6.5/3MHz 


3: dmic1 clock frequency is: 
6.5/4MHz 

ADC DMIC LR SEL DmicO left or right channel 
select: 
0: high for left 
1: high for right 

Арс ОМІС СІК MODE : 0: dmicO clock frequency is: 
6.5MHz 


1: dmicO clock frequency is: 
6.5/2MHz 
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2: dmic clock frequency is: 
6.5/3MHz 


3: dmic clock frequency is: 
6.5/4MHz 


9.2.1.1.2.14 ADC1 15 CTRL 
Description: AUDIO ADC1 IIS CONTROL 


0x0034 AUD IIS CTRL(reset 0х0000) 


[AUD MS сте 00099) ДУ | 
| ew [sr | 30 | 29 [28 | 27 | 26 25,24 bos | 22 | 21 | 20 | 19 | 16 | 17/16, 


Reserved 


T 
DAC IO МО | ADC1 IO M 
DE ODE 


Field Name R/W Reset Description 
Value 


ADC1 15 CKGATE EN акни: ADC1 iis dummy clock gate 


|ADC! BOLK POL = | BCLK POL о ([ADCiBOlKpoarty | | BCLK | ADC1 ВСІК polarity | 


E NN _IOWL в 3] : 16 bit word length 
: 18 bit word length 
: 20 bit word length 
: 24 bit word length 
ADC1 IO MODE [2:1] : iis mode 
: dsp mode 
: pcm mode 
: reserved 
ADC1 LR SEL R/W : 0: low for left channel 
1: high for right channel 
: 0: low for right channel 
1: high for left channel 
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9.2.1.1.2.15 DAC SDM DC | 
Description: AUDIO DAC SDM DC Low 16 bit control 


ков јасмин г [ — — —] 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


ПЕС СНО ЕЕ ОЕ ПИ Е Е БЕ ЗЕ ЕВ ЕЕ 
Name | м (| 


DAC SDM DC | 


СЗУ ОС СВ СО СО ОСИ ОСЗ СО ОС ОС ОС ОС ОС ОС 


Неја Мате Везе! Description 
Value 


BENT э 


DAC SDM DC І [15:0] en рии ae ~ dc parameter low 


9.2.1.1.2.16 DAC_SDM_DC_H 
Description: AUDIO DAC SDM DC High 8 bit control 


0x003C DAC SDM DC Н(геѕеї 0х0000) 


[DAC SDM DC eset 0000) _„ | | | | | 
КЕ яна °з" = =" 
|2 402220202022. 


Reserved 


Reserved DAC SDM DC H 


Описи 
пева | | а о о а 11515151 


Неја Мате Reset Description 
Value 


[Reeves [ms [sw С 


DAC SDM DC H Ен E DAC зат dc parameter high 
8 bit 
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9.3 AUD IFD interface 


Function Description 


AUD SCLK must be greater or equal to 26M. 


AUD DA SYNQ 


AUD SCLK 


AUD DA DO 


L3 X L2 Хы X t0 «(L3 X 12 X L1 Хі L3 X L2 X L1 X LO 
QUIBUS R3 X R2 X RIX RO ЕЗ У R2 Х RI У RO R3 X R2 X R1 X RO 
AUD AD SYNC 
SHEER рз X D2 X D1 X DO X D3 X D2 X D1 Хро D3 X D2 


Figure 9-3 Audif timing diagram 
Control Registers 


9.3.1.1.1 Memory map 
AUDIFD ARM base address: 0x4001 0000 


Offset y. 

Шы [Name шо | 
„шиш ОТ н 
0х0004 Арс FIFO 575 ADC FIFO status 


9.3.1.1.2 AUDIFD Register Descriptions 


9.3.0.1.2.1 AUDIF_CTLO 
Description: AUDIFD Control register 
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СИЕТИ СНИ 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 


Reserved 


Reserved PM AD SYNC SEL Reseved 
ODE 


we fw we 
е До ро ро Ро Ге Го. 


[mew [эл — [m — [me J  — — —— 


AUDIF 5P MODE RAN У AUDIF IO рт number control: 
1: 5 pins, ad. sync pin share 
with da sync 
0: 6 pins , аа sync pin 
independent with dac sync 

AD SYNC SEL [5:3] ADC sync head flag delay 
sel(for 5 pin mode) : 

0: 1 cycle 
1: 2 cycle 


[wee Jeo [т [и | —— — —  — 


9.3.0.1.2.2 ADC FIFO STS 
Description: ADC FIFO status 
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И С ЕИ 
ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


Reserved 


СТ |ы (е Ст ини 

Бы [m |" еди 
is по data іп АРС НЕО 

шышы 4-24... 


АРС FIFO ADDR В | [5:3] во | || |зно | ADC FIFO read address 
АОС FIFO-ADDR W | [2:0] во. Jo ë A ADC FIFO write address 


9.3.0.1.2.3 DAC_FIFO_STS 
Description: ADC FIFO status 


СИ Е СИТИ И 
Cm [и Гэга Га Га |» |» Га ра [в [и Га | о [зв [т [л] 


Reserved 


DAC a 
_FIF 
Reserved OE o F DAC_FIFO_ADDR_R | DAC_FIFO_ADDR_W 
MPT 
УВ 


рас РІРО EMPTY В |] |0 [аиы  |DACFlFOrealempty. There 
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DAC FIFO ADDR R | ЖЕШ! аши шшк DAC FIFO read address 
DAC FIFO ADDR W = во ____|зћто ____| DAC FIFO write address 


9.3.0.1.2.4 AUDIF_STS 
Description: AUDIF internal signal status, used for debug 


С Е "И И 
Pex [и Гэга Га а |» Га а [а [ [и [по | о [зв [т те. 
LIMEN RN 


Reserved 


кеге [ek [AW [Reset Value [Desorption — | 
Ist — [реа [ro |79: [rerama 
от [sa [o С | 
кот [пш m feo С 


АОС. ВХ DATA RDY p exu If “1”, begin to receive data from 
A-die 


9.3.0.1.2.5 RAW STS 
Description: FIFO exception status 
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[eons smesmemns о 
ЕСИЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


Ел 


Неја Мате R/W Reset Description 
— 2 
ADC_FIFO_UNDERFL_STS | 1 тро When the ADC НЕО is underflow, 
this bit is set to “1”. Write “1” to 
ADC FIFO UNDERFL STS CLR 
can clear this bit. 

DAC FIFO OVFL STS Tho When the DAC FIFO is overflow, 
this bit is set to “1”. Write “1” to 
DAC_FIFO_OVERFL_STS_CLR 
can clear this bit. 


9.3.0.1.2.6 RAW_STS_CLR 
Description: FIFO exception status clear 


0x0010 RAW_STS_CLR(Reset 0x0) 


[RAW STS CURResetx © ј | 
ES И РА НИ 
Name 4 


Reserved 
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Field Name R/W Reset Description 
Value 


ADC FIFO UNDERFL CLR | 1 WO 1'hO Write “1” to this bit will clear 
ADC FIFO UNDERFL STS 
bit. 

DAC FIFO OVFL CLR WO 1'hO Write “1” to this bit will clear 
DAC FIFO OVFL STS bit. 


9.4 125 Serial Interface 


General Features 


There are three groups of 125 interface signals between the audio codec and the МВС block, two groups 
are forthe ADC channels, and the other is for the DAC channels. 125 serial communication is performed 
via three one-bit signals: a clock signal, a data signal and a synchronization signal. 


The three groups 01125 serial interface signals are defined as іп Table. 


Table 9-1 125 interface list 


a) Master апа Slave Audio Codec is the master of the serial interface, meaning that the audio 
codec initiates data transmission. For the ADC channel, the three signals ADC_BCLK, 
ADC (ВО, ADC_SDATA are all output from audio codec to VBC interface. For the DAC channel, 
DAC BCLK and DAC LRO are output from audio codec to VBC interface, and DAC. SDATA, 
which is generated on DAC. BCLK and DAC LRO by VBC interface, is output from VBC interface 
to audio codec. 


b) Synchronization For the ADC channel, АОС LRO and ADC_SDATA are generated on 
ADC BCLK falling edge by the audio codec, and to ensure a data transmission robust to 
setup/hold requirements, VBC interface samples ADC_SDATA on the rising edge of ADC_BCLK. 
On the other hand, for the DAC channels, ПАС LRO is generated on DAC. BCLK falling edge by 
the audio codec, so VBC interface also generates DAC. SDATA on DAC BCLK falling edge, and 
the audio codec samples DAC. SDATA on DAC BCLK rising edge. 
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C) Frequency Relationship Тһе audio codec MCLK (Main Clock) frequency is equal to 12 MHz, 
and for different audio sampling frequency, Fs, the frequency of BCLK is different. The mean 
frequency of LRO is equal to Fs, but the delay between two LRO may vary (one BCLK cycle 
difference max) when Ts (= 1/Fs) is not an integer multiple of MCLK period. For instance, if Fs = 
44.1 kHz and BCLK frequency is equal to 3 MHz, the mean LRO period is equal to 68.02721... 
BCLK periods, and so the number of BCLK cycles between two LRO high-levels varies between 
68 and 69. Table describes the relation between MCLK, Fs and BCLK frequency. 
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The serial interfaces can work in two modes: DSP mode ог 125 mode. The mode is selected through the 
VB AICR register described in Section 8.6. The following two sections describe the two serial interface 
modes in detail. 


DSP Mode Timing 


In DSP mode, DAC LRO ог ADC LRO signal is a one DAC. BCLK or ADC_BCLK cycle high-level pulse. 
DAC. SDATA or ADC SDATA transmission has to start one BCLK cycle after LRO rising edge, left 
channel first, from MSB to LSB, then right channel, from MSB to LSB. There is no delay between left and 
right channel transmission, so word length (16 bits data width) must be taken into account when 
transmitting or receiving data. The ADC is mono channel, the same data are sent twice in each cycle. The 
following two figures show the timing of the DSP interface modes. 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


Р - 
АРС BCLK | | | x i | | | E | | ШЕ i 
ADECURD | i 
apc soara у. Б Т ШЕ Гер ке Ds ЕТТЕН mb] 
- >a | 
Mono channel data Mono channel data 
Figure 9-4 ADC serial interface timing in DSP mode 
Average value = I/Fs 
Max jitter = 1 BCLK cycle. ) 
m > 
РАС BCLK | | | шы | | | | ЕЕ: | | Шы | 
DAC.LRO р 
pac soara О m9 [mmi] - ЕСТІ 9 Гее ое ШЕ СН 
a >< | | 
Left channel data Right channel data 
Figure 9-5 DAC serial interface timing in DSP mode 
125 Mode Timing 


In 125 mode, DAC. LRO or ADC LRO signal high-level duration is 32 BCLK cycles, and low-level duration 
is the remaining BCLK cycles, that is, LRO period in BCLK of the current LRO cycle minus 32. Therefore, 
duty cycle of LRO is different from 5096. DAC or ADC SDATA transmission has to start one BCLK cycle 
after LRO edge. 


For DAC channels, right channel data are sent after the LRO rising edge, MSB first. Left channel data 
are sent after the LRO falling edge, MSB first. The ADC is mono channel, and the same data are sent 
twice in each cycle. Depending on data word length (16 bits supported only), SDATA is filled with 'O' 
until next channel transmission. The following two figures show the timing of the I2S interface modes. 
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Average value = ЏЕЗ 
Max jitter = 1 BCLK cycle 


m > 

- 32 BCLK cycles >a Remaining ВСІ,К cycles < 
eoa A У Ш UW а UD UU а ЋЕШ UL 
жш — | | | | Le 
АРС БРАТА Грејс O С ШЕШІ 

a - E | 
Mono channel data Mono channel data 
Figure 9-6 ADC serial interface timing in 125 mode 
Average value = ЏЕЗ 
Max jitter = 1 BCLK cycle 
< 
32 BCLK cycles А Remaining ВСІ К cycles 

РАС BCLK | | | Ly | | БЕ | | bad i ' Б. | 
DACIRO ———1 i | c | |) | 
РАС врата Са е Гер ње 


>: 
Right channel data Left channel data 


Figure 9-7 DAC serial interface timing т 125 mode 


9.5 VBC Interface 


9.5.1 Overview 


The VBC module is designed as a digital interface, for software control and data handling with 
Audio Codec. Digital high-pass filters, digital gain, SRC, ALC, NGC, side tone module and 
loop path are also implemented in VBC for special applications. 


9.5.2 Features 


е Both APB bus and DSP 2 bus are supported in VBC module interface. They are able to 
access the same VBC control registers 


е Support Four ADC channels 
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е Support two DAC channels 


€ Slave IIS serial interface for ADC апа DAC channels with Codec or other masters like FM 
and BT 


€ Support 5 groups of ADC/DAC IIS interface selected by software 


е 4 320х16 SRAM are used as ADC ping-pong buffer, in which address 0-159 is for 
ADCO/ADC2, and address 160-319 is for ADC1/ADC3 


2 320x16 SRAM are used as DACO, РАСТ ping-pong buffer, in which address 0-159 is 
for DACO, and address 160-319 is for DAC1 

Max buffer size supported is 160 

Support DMA access 

DAC SRC is implemented for converting sample rate 

DAC 6th-order ДІН filter are designed for application such as high-pass filter and EQ 
DAC auto-level control(ALC) is supported 

Another 4"-огдег IIR filter are implemented as EQ, and the position of the 4"-order EQ 
can be configured to be in front of ALC or behind ALC 

DAC noise gate is implemented 

DAC digital gain is supported 

Two channel data of DAC can be mixed by different ways 

DAC output limit is supported 

DAC output can be selected as 16 bits or 24 bits 

ADC SRC is implemented for converting sample rate 

ADC digital gain is supported 

Side tone is supported 

High-pass filter is included in side-tone 

Two channel data of side tone can be mixed by different way 

АБС input signal can be sent to DAC through side tone, mixed with DAC data at two 
positions 

DAC output signal can loop to ADC 

ADCO1 and ADC23 interrupts will be sent to software if one ADC buffer is full 

DAC interrupt will be sent to software if one DAC buffer is empty 


9.5.3 Signal Description 


9.5.4 Function Description 
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Pong Buffer | 


| ADCO1 Ping- 
Pong Buffer 


— [M ADC23 xd Config | 
> U 28 > FIFO > Control не l> ad23 int 
ГУ X SLAVE Registers | 
— | | 
> а401 int 
| 
— | p . 
м ADCO1 M VBC Function — aint 
> U 125 > FIFO > module and Path г] І 
X SLAVE | 
ү» Сопїго1 баба м < АРВ 
———» Control |Ф- | 
< Registers <> ZB 
р м АС | ш М ш 
< U < 125 ж VINE - | 
b X SLAVE — P» ата req 
| 
«оо dma аск 
права ал а са Й бої пев зазна аль о ой па ДҰ Ны қар ааа аце ЛАМАР | 


DAC Ping- 


Pong Buffer 


Figure 9-8 Voice Band Digital Interface 


Both APB and Z-bus can control Voice Band independently. They are able to access the same VBC 
control register. Through configuring register, six channels ADCO, ADC1, ADC2, ADC3 DACO and DAC1 
can be shut down independently. All VBC function modules work at 26M clock, which can also be shut 
down. Interrupt will be sent to software after the data in the ping-pong buffer is full for ADC channel, or 
empty for DAC channel. 


In the global register, control register "vbc acc" is used to select which core will control VBC. . 


DMA hardware channel is provided for ADC and DAC respectively. Instead of interrupt, DMA request will 
be sent to DMA after the data in the ping-pong buffer is full for ADC channel, or empty for DAC channel. 


Async-FIFO is implemented at the boundary of 125 clock domain and the VBC function clock domain. 


One of the five group 125 interface is selected to be connected with МВС. 


Path Control and Function Module 
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Figure 9-9 VBC Path Control 


The above figure describes all VBC data flow paths. Except the direct DAC and ADC paths, several loop 
paths are added for different application. 


е ADC loop to DAC 
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Side tone module is implemented between ADC and DAC path, and through the side tone 
module, ADC data can loop to DAC, either to the input of DAC HPF, or output of DAC channel, 
added or subtracted by the DAC data. 


@ DAC loop to ADC 


The output of DAC can also loop to ADC path, after right shifting 8 bits and into the ADC digital 
gain module 


е Digital Gain (DG) 


A digital gain is implemented for each DAC and ADC channel, and the gain coefficient DG[6:0] is parsed 
as follows.. 


Gi - DG[2:0] = 0,1,2,3,4,5,6,7 
t 

G0.75[Gi] = [ 128 117 108 99 90 83 76 70 | 
M = DG[6:3] = 0,1,2,3,4,...15 


60. 75[Gi] | 
! 24bits 
lóbits (DAC) 
>> (Mu 
NETUS 


i (ADC) 


Figure 9-10 VBC Digital Gain 


@ Mixer 


The mixer module is implemented in DAC channel and before Side tone function module. The left and right 
channel data input to the mixer, and different mixing operation will be implemented according to the control 
registers. 
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+1/-1 


+1/-1 


Figure 9-11 VBC Mixer 


е  6"-order EQ 


The 6th-order IIR high-pass filter is showed in the following figure. The filter is grouped into 3 parts. Each 
part is а 274 огдег IIR, and implemented in one module, named vbhp_s01.v, vbhp_s23.v апа vbhp 45.v. In 
each 2" -order IIR, DACO and РАСТ share the hardware, so after а valid-in signal, the DACO data are 
processed first, and then the DAC1 data are processed. After DAC1 data processing finishes, the valid-out 
signal is generated. All the coefficients of the filter are 24bits, and configured in the control registers 


All the data during IIR processing are 34015. The input 16bits data are left shifted 16bits and extended 2 
bits to be 3461$, and the output data are 28bits for ALC module processing or directly to EQ4.. 


Note: whether EQ4 or ALC is after EQ6 is controlled by control register 
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Note 1: The input 16bit data of the 6-band IIR are left shifted 16685 and then extended to be 34bits, but the 
output 34bits data from the 6-band IIR are first right shifted 6 bits to be 28bits, pass through ALC, clipped 
to 24bits, and then right shifted 8 bits after the limiter to be 16bits. 


Note2: Since the input data is 16bits left shifted, and the output data are 648-1 4bit right shifted, if the 
digital gain and the 6-band IIR are both configured to be bypass-state, the output of DAC is 4-times 


amplified. 


Note3: If the 6-band IIR is enabled, the following configuration of the 43 HPCOEF registers is 
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corresponding to the bypass-state of the 6-band IIR 
НРСОЕРО: 'h1000 HPCOEF1: ‘h4000 HPCOEF2: ’h4000 
HPCOEFS:'h0000 HPCOEF4:'h0000 НРСОЕЕ5: 10000 HPCOEFE: 10000 


НРСОЕЕ“: 'h1000 


HPCOEF 10: 


HPCOEF 14: 
HPCOEF17: 


HPCOEF21: 
НРСОЕҒ24: 


HPCOEF28: 
HPCOEF31: 


HPCOEF35: 
HPCOEF38: 


HPCOEF42: 


\.0.1 


"10000 


"1000 
"10000 


"11000 
"10000 


"1000 
"10000 


"1000 
"10000 


"1000 


HPCOEF15: 
HPCOEF 18: 


HPCOEF22: 
HPCOEF25: 


HPCOEF29: 
HPCOEF32: 


HPCOEF36: 
HPCOEF39: 


НРСОЕҒ8: 'h4000 
HPCOEF1 1: 'h0000 
"4000 
"10000 


"4000 
"10000 


"4000 
"10000 


"4000 
"10000 


НРСОЕРУ: 14000 


HPCOEF 12: 


HPCOEF 16: 
HPCOEF 19: 


HPCOEF23: 
HPCOEF26: 


HPCOEF30: 
HPCOEF33: 


HPCOEF37: 
HPCOEF40: 


"10000 


"4000 
"10000 


"4000 
"10000 


"4000 
"10000 


"4000 
"10000 
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Figure 9-12 МВС 6-order DAC IIR filter 


e  4"-order EQ 


The 4"-order IIR high-pass filter is just implemented by the first section of 274 orger IIR and the third 
section of 2"-order IIR. 


As for the ALC module, please refer to the document “SC7731C МВС АГС Design Specification". 
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The 8bits hp limit control register is for the output limit logic. The output signal also can be limited to an 
expected value, and the value is hp limit[7:0]««16--16'hFFFF. 


е Side Tone 


The side tone module includes a high-pass filter and а digital дат. Тһе coefficient N[3:0] of the high-pass 
filter should be configured by software. The digital gain of side tone is the same with the DAC and ADC 
channel digital gain. 


1- 77 Gi =DG[2:0] = 0,1,2,3,4,5,6,7 

h(z = (1-1»»(N4D ) —————— —— a 

1- (1-1>>N) 7" G0.75[Gi] = | 124117 108 99 90 83 76 70 ] 
M = DG[6:3] = 0,1,2,3,4,...15 

N= НРЕ[3:0] -0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 


— TES | GO0.75[Gi] 

2465 | 24515 

оке ә) 

MEER за Ж 24bits 
>>N 

HPF by-pass 16515 
- >>1 
Figure 9-13 VBC Side Tone 
e DAC SRC 
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Basic function of DAC SRC for audio with ХТ, X2, X4 


32K/44.1K/48K 
Em 32K/44.1K/48K 
16K/22.05K/24K 2 SRC . 
>} > ЕТЕ > 
02 
РАС | 163 
8K/11.025K/12K 4 SRC 
>} > ЕВ 
04 
Basic function of DAC SRC for audio with X1, Х44.1/32, Х44.1/48 
44.1K 
44.1K n 
195 
32K 96K 1 | 
> Ё | FIR | | | 
~ U3_32K | 388K | 
FIR FIR 
Р |" оз 96K || I? [”] U49 288K "р 
195 | | | | 
| | | | 
48K 
у =| кк HP 
| U2 48K 


Figure 9-14 VBC DAC SRC 
DAC SRC support to convert the input DAC signals of all sample rate to 44.1k, and for different input 
sample rate, the configuration of the control register is different. Generally the DAC SRC module includes 


two part, the first part invert the input sample rate to be X1, X2 or X3, which will be one of 32k, 44.1k or 48k, 
and the second part will continually convert to 44.1k finnaly. 


е ADC SRC 


Basic function of ADC SRC for audio with X1, X44.1/32 , X44.1/48 


44.1K 
44.1K 


195 | 


| | 

U3 32K | 288К. | 
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Figure 9-15 VBC ADC SRC 


The ADC SRC module is just the second part of DAC SRC, so the input sample rate of ADC channel 
should be one of 32k, 44.1k or 48K. 


Clock Domain 
Totally four clocks input to voice band interface: 


ADC BCLK for ADC 125 Slave block 

DAC ВСІК for DAC 125 Slave block 

APB clock or Z bus clock for ADC,DAC data buffer 
CLK VBC for all VBC functional blocks 


125 Slave Interface 


The 125 slave interface receives serial ADC data under the control of ADC_BCLK and ADC LRO, which 
are generated by audio codec 125 master interface, and sends serial DAC data under the control of 
DAC. BCLK and DAC. LRO, which are also generated by audio codec 125 master interface. 


Digital Audio Data Buffer 


Two 1600x16 SRAM work as ping-pong buffers for each channel. The 4 1600x16 SRAM for DACO and 
РАСТ ping-pong buffers are combined to 2 320 x 16 SRAM. The address 0 ~ 159 in each SRAM is DACO 
ping-pong buffer, and the address 160-319 in each SRAM is DAC1 ping-pong buffer. It's the same for 
ADCO/ADC!1 ping-pong buffer and ADC2/ADC3 ping-pong buffer . 


Received voice data are read out from ADCO, ADC1, ADC2 and ADC3 data buffer by software, and data 
for transmit are sent to DACO, DAC1 data buffer also by software. Buffer size is programmable from 1 to 
160 words. ADCO!1 interrupt(shared by ADCO and ADC1) and ADC23 interrupt(shared by ADC2 and 
ADC3) will be generated when ADC data buffer is full (written by hardware), and DAC interrupt (shared by 
DACO апа DAC1) will be generated when DAC data buffer is empty (read by hardware). Voice interrupt 
frequency can be calculated from the buffer size. For example: when playing voice at 8 kHz sampling rate, 
buffer size is 160 words, the interval between two interrupt is: 125 us x 160 = 20 ms. 


If DAC and ADC buffer sizes are the same, after voice band is enabled, the buffer size is not changed, two 
interrupts should be synchronized (within one voice sample duration), either one can be used as buffer 
full/empty interrupt. 
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Address counter for each path will be reset to zero after interrupt is generated or at VBENABLE register 
(VBDABUFFDTA bit 15) changing from low to high. 


9.5.5 Control Registers 


Memory map 
AP base address: 0x4002 0000 
СРО ARM base address: 0x0202 0000 
СРО DSP base address: 0x2202 0000 


Note: 
If access through APB space, only word access is permitted. 


Table 7-6 Voice Band control registers 


балай [name [онш 
ССИ [юше 
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[onset Address [me — [Desi — 
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немање [Mame С  — | 
0х00С4 VBAD3 Voice band ADC3 data buffer 
0x00C8 VBCHNEN VBC ADC/DAC channels enable 


ША ен пи 
ОХООЕС 
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ГО [ете — [escrpion — 
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СОНИ С 7277: — 
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СОНИ С 7277 — 
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[Offset Address | Name | Description | 
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[Offset Address | Name | Description | 
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[Offset Address | Name || Description | 
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[Offset Address | Name | Description | 
Еее aa 


0x0400 ADCO1 HPCOEF | ADCO!1 6 band IIR High-pass filter 
0 H coefficients 50 high 16bits 
0x0404 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
0L coefficients sO low 8bits 
0x0408 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
1 H coefficients БО 0 high 16bits 
0x040C ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
1L coefficients БО О low 16bits 
0x0410 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
2 Н coefficients а0 0 high 16bits 
0x0414 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
2L coefficients а0 0 low 16bits 
0x0418 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
3 H coefficients b1 0 high 16bits 
0x041C ADCO1. HPCOEF | ADCO1 6 band IIR High-pass filter 
3L coefficients b1 0 low 16bits 
0x0420 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
á 4 H coefficients a1 0 high 16bits 
0x0424 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
4L coefficients a1 0 low 16bits 
0x0428 ADCO1 HPCOEF | АРСО1 6 band IIR High-pass filter 
5 H coefficients b2 0 high 16bits 
0x042C ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
5L coefficients b2 0 low 16bits 
0x0430 ADCO1 HPCOEF | ADCO!1 6 band IIR High-pass filter 
* 6 H coefficients a2 0 high 16bits 
0x0434 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
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Е |soeficients a2 iow 16615 


0x0438 ADCO1 HPCOEF | ADCO!1 6 band IIR High-pass filter 
7 H coefficients s1 high 16bits 
0x043C ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
7L coefficients s1 low 16bits 
0x0440 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
8 H coefficients БО 1 high 16685 
0x0444 ADCO1 НРСОЕЕ | АРСО 6 band IIR High-pass filter 
8L coefficients БО 1 low 16bits 
0x0448 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
9 H coefficients а0 1 high 16bits 
0x044C ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
9L coefficients a0 1 low 16bits 
0x0450 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
10 H coefficients b1 1 high 16bits 
0x0454 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
10 І coefficients b1 1 low 16bits 
0x0458 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
11 H coefficients a1 1 high 16bits 
0x045C ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
11 І coefficients a1 1 low 16bits 
0x0460 ADCO1 HPCOEF | АрС01 6 band IIR High-pass filter 
12 H coefficients b2 1 high 16bits 
0x0464 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
а 12 L coefficients b2_1 low 16bits 
0x0468 ADC01_HPCOEF | АРСО1 6 band IIR High-pass filter 
* 13_Н coefficients а? 1 high 16685 
0x046C ADCO1. HPCOEF | ADCO1 6 band IIR High-pass filter 
13 І coefficients а2 1 low 16685 
0х0470 ADCO1 HPCOEF | АрС01 6 band IIR High-pass filter 
14 H coefficients s2 high 16bits 
0x0474 ADCO1 HPCOEF | АРСО1 6 band IIR High-pass filter 
14 | coefficients 52 low 1661$ 
0х0478 ADCO1 HPCOEF | АрС01 6 band IIR High-pass filter 
А 15 Н coefficients БО 2 high 16685 
0x047C ADCO1 HPCOEF | ADCO!1 6 band IIR High-pass filter 
15 L coefficients БО 2 low 16685 
0x0480 ADCO1 HPCOEF | ADCO!1 6 band IIR High-pass filter 
16 H coefficients a0 2 high 16bits 


0x0484 ADCO1 HPCOEF |АРСО 6 band IIR High-pass filter 
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a [seeficients 20 Ziow 16015 


0x0488 ADCO1 HPCOEF | АОСО1 6 band IIR High-pass filter 
17 H coefficients b1- 2 high 16bits 
0x048C ADCO1 HPCOEF | АОСО1 6 band IIR High-pass filter 
17 | coefficients b1 2 low 1661$ 
0x0490 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
18 H coefficients a1 2 high 16bits 
0x0494 ADCO1 НРСОЕЕ | АРСО 6 band IIR High-pass filter 
18 | coefficients a1 2 low 16685 
0x0498 ADCO1 HPCOEF | АрС01 6 band IIR High-pass filter 
19 H coefficients b2 2 high 16bits 
0x049C ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
19 L coefficients b2 2 low 16bits 
0x04A0 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
20 H coefficients a2 2 high 16bits 
0x04A4 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
20 L coefficients a2 2 low 16bits 
0x04A8 ADCO1 HPCOEF | АрС01 6 band IIR High-pass filter 
21 H coefficients s3 high 16bits 
Ox04AC ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
21 L coefficients 53 low 16bits 
0x04B0 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
22 H coefficients БО 3 high 16bits 
0x04B4 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
22 | coefficients БО 3 low 16bits 
0x04B8 ADCO1 HPCOEF | АРСО1 6 band IIR High-pass filter 
* 23 H coefficients а0 3 high 16bits 
0x04BC ADCO1. HPCOEF | ADCO1 6 band IIR High-pass filter 
23 L coefficients а0 3 low 16bits 
0x04CO ADCO1 HPCOEF | ADCO!1 6 band IIR High-pass filter 
24 H coefficients b1 3 high 16bits 
0х04С4 ADCO1 HPCOEF | АРСО1 6 band IIR High-pass filter 
24 L coefficients b1 З low 16bits 
0x04C8 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
^ 25 H coefficients a1 3 high 16bits 
0x04CC ADCO1 HPCOEF | АрС01 6 band IIR High-pass filter 
25 | coefficients а1 З low 1654$ 
0x04DO ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
26 H coefficients b2 3 high 16bits 


0x04D4 ADCO1 HPCOEF |АРСО 6 band IIR High-pass filter 
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0x04D8 ADCO1 HPCOEF | ADCO!1 6 band IIR High-pass filter 
27 H coefficients а2 З high 16bits 
0x04DC ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
27 L coefficients a2 3 low 16bits 
0х04Е 0 ADCO1 HPCOEF | АБСО1 6 band IIR High-pass filter 
28 H coefficients s4 high 16bits 
Ox04E4 ADCO1 HPCOEF. | АРСО 6 band IIR High-pass filter 
28 L coefficients s4 low 16bits 
0Х04Е8 ADCO1 HPCOEF | АрС01 6 band IIR High-pass filter 
29 H coefficients БО 4 high 16bits 
Ox04EC ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
29 L coefficients БО 4 low 16bits 
0х04Ғ0 ADCO1 HPCOEF | АрС01 6 band IIR High-pass filter 
30 H coefficients a0 4 high 16bits 
0х04Ғ4 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
301 coefficients а0 4 low 16685 
0х04Е8 ADCO1 HPCOEF | АРСО1 6 band IIR High-pass filter 
31 H coefficients b1 4 high 16bits 
0х04ЕС ADCO1 HPCOEF | АОСО1 6 band IIR High-pass filter 
31L coefficients b1 4 low 16bits 
0x0500 ADCO1 HPCOEF | АрСО1 6 band IIR High-pass filter 
32 H coefficients a1 4 high 16bits 
0x0504 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
я 32 | coefficients a1 4 low 1661$ 
0x0508 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
і 33 H coefficients b2. 4 high 16bits 
0x050C ADCO1. HPCOEF | ADCO1 6 band IIR High-pass filter 
33 | coefficients b2 4 low 16685 
0x0510 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
34 H coefficients a2 4 high 16bits 
0x0514 ADCO1 HPCOEF | ADCO!1 6 band IIR High-pass filter 
> 34 | coefficients a2 4 low 16685 
0x0518 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
35 H coefficients s5 high 16bits 
0x051C ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
35 І coefficients 55 low 1661$ 
0х0520 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
36 H coefficients БО 5 high 16bits 


0x0524 ADCO1 HPCOEF |АРСО 6 band IIR High-pass filter 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1488 of 1867 


SC77310C Device Specification 


Ге —  [eoefiients 0-5 ow 16515 


0x0528 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
37 H coefficients a0- 5 high 16bits 

0x052C ADCO1 HPCOEF | АОСО1 6 band IIR High-pass filter 
37 L coefficients а0 5 low 16bits 

0x0530 ADCO1 HPCOEF | АБСО1 6 band IIR High-pass filter 
38 H coefficients b1 5 high 16bits 

0x0534 ADCO1 НРСОЕЕ ГАОСО1 6 band IIR High-pass filter 
38 | coefficients b1 5 low 16bits 

0x0538 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
39 H coefficients a1 5 high 16bits 

0x053C ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
39 L coefficients a1 5 low 16bits 

0x0540 ADCO1 HPCOEF | АОСО1 6 band IIR High-pass filter 
40 H coefficients b2 5 high 16bits 

0x0544 ADCO1 HPCOEF | АРСО1 6 band IIR High-pass filter 
40 L coefficients b2 5 low 16bits 

0x0548 ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
41 H coefficients a2 5 high 16bits 

0x054C ADCO1 HPCOEF | ADCO1 6 band IIR High-pass filter 
41 L coefficients a2 5 low 16bits 

0x0550 ADCO1 HPCOEF | ADCO! 6 band IIR High-pass filter 
42 H coefficients s6 high 16bits 

0x0554 ADCO1 HPCOEF | ADCO!1 6 band IIR High-pass filter 
42 L coefficients s6 low 16bits 

0x0600 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
0 H coefficients 50 high 16bits 

0x0604 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
OL coefficients sO low 8bits 

0х0608 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 

x (Ж coefficients БО 0 high 16685 

0х060С ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 

1L coefficients БО О low 16bits 
A En 


0x0614 DC23 HPCOEF | ADC23 6 band IIR High-pass filter 
2L coefficients a0 0 low 16bits 

0x0618 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
3 | coefficients b1 0 high 16bits 
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[ome Address [Name [бы | || 
0x061C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
3L coefficients b1_0 low 16bits 
0x0620 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
4 H coefficients a1 0 high 16bits 
0x0624 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
4L coefficients a1 0 low 16bits 
0x0628 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
5 H coefficients b2 0 high 16bits 
0x062C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
БЕ coefficients b2 0 low 1661$ 
0x0630 ADC23. HPCOEF | ADC23 6 band IIR High-pass filter 
x 6 H coefficients a2_0 high 16bits 
0x0634 ADC23_HPCOEF | ADC23 6 band IIR High-pass filter 
6L coefficients a2 0 low 16bits 
0x0638 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
7 H coefficients s1 high 16bits 
0x063C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
7L coefficients s1 low 16bits 
0x0640 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
8 H coefficients bO. 1 high 16bits 
0x0644 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
8L coefficients БО 1 low 16bits 
0x0648 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
9 H coefficients а0 1 high 16bits 
0x064C ADC23 НРСОЕЕ | АРрС23 6 band IIR High-pass filter 
9L coefficients а0 1 low 16bits 
0x0650 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
10 H coefficients b1 1 high 16bits 
0x0654 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
^ 101 coefficients b1 1 low 16615 
0x0658 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
11 H coefficients a1 1 high 16bits 
0x065C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
11 І coefficients a1 1 low 16bits 
0x0660 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
12 H coefficients b2 1 high 16bits 
0x0664 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
* 12 L coefficients b2_1 low 16bits 
0х0668 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
13 H coefficients a2 1 high 16bits 
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0x066C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
13 І coefficients а2_ 1 Іом 16685 
0х0670 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
14 H coefficients s2 high 16bits 
0x0674 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
14 | coefficients 52 low 1661$ 
0х0678 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
15 H coefficients БО 2 high 16bits 
0x067C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
15 L coefficients БО 2 low 16685 
0x0680 ADC23. HPCOEF | ADC23 6 band IIR High-pass filter 
5 16 H coefficients ад 2 high 16bits 
0x0684 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
161. coefficients а0 2 low 16685 
0х0688 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
17 H coefficients b1 2 high 16bits 
0x068C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
17 | coefficients b1 2 low 1661$ 
0x0690 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
18 H coefficients а! 2 high 16bits 
0x0694 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
* 18 | coefficients a1 2 low 16685 
0x0698 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
19 H coefficients b2 2 high 16bits 
0x069C ADC23 НРСОЕЕ | АрС23 6 band IIR High-pass filter 
191 coefficients b2 2 low 16685 
0х06А0 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
20 H coefficients a2 2 high 16bits 
0x06A4 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
T 20 1 coefficients а2 2 low 1661$ 
0x06A8 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
21 H coefficients s3 high 16bits 
0x06AC ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
21 L coefficients s3 low 16bits 
0x06BO ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
22 H coefficients БО 3 high 16685 
0x06B4 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
d 22 L coefficients БО 3 low 16bits 
0x06B8 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
23 H coefficients аб 3 high 16bits 
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0x06BC ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
23 L coefficients a0 3 low 16bits 
0x06CO ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
24 H coefficients b1 3 high 16bits 
0x06C4 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
24 L coefficients b1 3 low 16bits 
0x06C8 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
25 H coefficients a1 3 high 16bits 
0x06CC ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
25 L coefficients a1 3 low 16bits 
0x06DO ADC23. HPCOEF | ADC23 6 band IIR High-pass filter 
5 26 H coefficients b2 3 high 16bits 
0х0604 ADC23 НРСОЕҒ | ADC23 6 band IIR High-pass filter 
26 L coefficients b2 3 low 16bits 
0х0608 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
27 H coefficients a2 3 high 16bits 
0x06DC ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
27 L coefficients a2 З low 16bits 
0х06Е0 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
28 H coefficients s4 high 16bits 
0х06Е4 ADC23 НРСОЕҒ | ADC23 6 band IIR High-pass filter 
28 L coefficients s4 low 16bits 
0х06Е8 ADC23 НРСОЕҒ | ADC23 6 band IIR High-pass filter 
29 H coefficients БО 4 high 16bits 
Ox06EC ADC23 HPCOEF | АрС23 6 band IIR High-pass filter 
29 L coefficients БО 4 low 16bits 
0x06F0 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
30 H coefficients а0 4 high 16bits 
0x06F4 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
2 301 coefficients а0 4 low 16685 
0x06F8 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
31 H coefficients b1 4 high 16bits 
0x06FC ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
311 coefficients b1 4 low 16685 
0x0700 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
32 H coefficients a1 4 high 16bits 
0x0704 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
А 32 | coefficients a1 4 low 1661$ 
0x0708 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
33 H coefficients b2 4 high 16bits 
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0x070C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
331 coefficients b2_4 low 16685 
0x0710 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
34 H coefficients a2 4 high 16bits 
0x0714 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
34 | coefficients а2 4 low 16685 
0x0718 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
35 H coefficients s5 high 16bits 
0x071C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
35 | coefficients 55 low 16015 
0х0720 ADC23. HPCOEF | ADC23 6 band IIR High-pass filter 
36 H coefficients БО 5 high 16bits 
0x0724 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
36 1 coefficients БО 5 low 16685 
0x0728 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
37 H coefficients a0 5 high 16bits 
0x072C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
37 L coefficients а0 5 low 16bits 
0x0730 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
38 H coefficients b1. 5 high 16bits 
0x0734 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
38 | coefficients b1 5 low 16bits 
0x0738 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
39 H coefficients a1 5 high 16bits 
0x073C ADC23 НРСОЕЕ | АрС23 6 band IIR High-pass filter 
39 | coefficients a1 5 low 16685 
0x0740 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
40 H coefficients b2 5 high 16bits 
0x0744 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
7 40 1 coefficients 02 5 low 16615 
0x0748 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
41 H coefficients a2 5 high 16bits 
0x074C ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
41 L coefficients a2 5 low 16bits 
0x0750 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
42 H coefficients s6 high 16bits 
0x0754 ADC23 HPCOEF | ADC23 6 band IIR High-pass filter 
42 L coefficients s6 low 16bits 
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Register Descriptions 


9.5.5.1.1 VBDAO 
Description: 
0x0000 Voice band DACO data (reset 0х0000 0000) VBDAO 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 
ГТЗ 
ЕСЛЕН 


МВРАО 


Неја Мате Туре Везе! Description 
Value 


VBDAO [15:0] RAN 16'h0 Voice band DACO channel data from ARM/DSP. 
ARM/DSP writes every word of DACO data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DACO buffer one by one 


9.5.5...  VBDA1 
Description: 


0x0004 Voice band DAC1 data (reset 0x0000 0000) VBDA1 


Reserved 


VBDA1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
С 
веза | Го СО СО СО ОСЗ ОС ОС ОС ОС ОС ОС ОС ОС С С 
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Field Name Type Reset Description 
Value 


VBDA1 [15:0] RAN 16'h0 Voice band РАСТ channel data from ARM/DSP. 
ARM/DSP writes every word of РАСТ data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DAC1 buffer one by one 


9.5.5.1.3  VBADO 
Description: 


0x0008 Voice band ADCO data (reset 0х0000 0000) VBADO 


Reserved 


VBADO 


СЕ С С С С ОС ОСЗ ОСЗ ОСЗ ОСИ 


| ви | 15 | sachs | 12 [мм | 1о| e | г | 7 | е | 5 | СЕ г | тој 
е ___- _ ли о ___ -- 


Неја Мате Туре Reset Description 
Value 


VBADO [15:0] 16'h0 ADCO channel data from Audio CODEC to ARM/DSP. 
VBC moves every word from ADCO buffer one by one 
to this register, and then ARM/DSP read the ADCO 
data from this register 


9.5.5.1.4 — VBAD1 
Description: 
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0x000C Voice band ADC1 data (reset 0х0000 0000) VBAD1 


VBAD1 


ЛЕНЕНКНКИЕНЕНЕНИНЕНЕНЕНЕНЕНЕНЕНЕН 


ЕСИЕЛИНЕЛЕЛЕЛЕЛЕШЕЛЕАЕ ЛЕЛЕЖЛЕЛЕНЕНЕН 
Name] (мж бо000000- 


Неја Мате Туре Везе! Description 
Value 


VBAD1 [15:0] 1610 ADC1 channel data from Audio CODEC to ARM/DSP. 
VBC moves every word from ADC1 buffer one by one 
to this register, and then ARM/DSP read the ADC1 
data from this register 


9.5.5.1.5 | VBBUFFSIZE 
Description: 


0x0010 Voice band buffer size(reset ОХО000 0000) VBBUFFSIZE 


| em [sr | 30 | 29 | 28 | 27 | 26 | 25 jaw | 23 | 22 | 21 | 20 | 19 | 16 | 17/16, 


Reserved 


VBDABUFFSIZE VBADBUFFSIZE 


ШІ 
а DTP PPP PPP PPP Pll 


Field Name Type | Reset Description 
Value 
VBDABUFFSIZE | [15:8] R/W 810 Voice band DACO апа РАСТ channel data buffer size, 
equals to real buffer size minus 1. тах 159. 0-159 
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Я А А Я СС I НН 


VBADBUFFSIZE | [7:0] R/W Voice band ADCO and ADC1 channel data buffer size, 
equals to real buffer size minus 1. max 159. 0-159 
maps to real buffer size 1-160 


9.5.5.1.6 VBADBUFFDTA 
Description: 
0x0014 Voice band buffer and 125 control(reset 0х0000 1000) VBADBUFFDTA 


| Bt зт [30 | 20 | 28 | 27 | 26 | os we | 23 | 22 | 21 | 20 | 19 | 16 | T | 46. 


Reserved 


ы Р Р Иттен 
Peset ИНК Ре а СИ 2] 9] 915 СВ о 2] 9 L5] 
Б И ПИ БОЕВ ЕДА 


Reserved ADBUFF A 


Field Name Type | Reset | Description 
Value 


(usm [rw |20 [Reseed | | 


VBIIS DLOOP [13] RAN о Loop IIS three Tx signals(DA) to IIS three Rx 
signals(AD). 
0: normal mode 
1: юор mode 


ПИ СТ mem pe 


VBISADCK23 INV МВС interface reverses ADC23 125 BCLK Нот audio 
CODEC as its 125 BCLK to receive serial data 


0: normal mode 
1: inverse mode 


VBISDACK INV [10] ! МВС interface reverses DAC 125 BCLK from audio 
CODEC as its 125 BCLK to send serial data 
0: normal mode 
1: inverse mode 


VBISADCKO1 INV | VBC interface reverses ADCO1 125 BCLK from audio 
CODEC as its 125 BCLK to receive serial data 


0: normal mode 
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ани А RAN Voice band ADC channel data buffer size change, 2's 
compliment number added to VBADBUFFSIZE and 
VBAD23BUFFSIZE, control AD data buffer change for 
next block. 


9.5.5.1.7 VBDABUFFDTA 
Description: 
0x0018 Voice band buffer and mode control(reset 0х0000 0000) VBDABUFFDTA 


| ви | 31 зо | 29 | 28 | 27 | 22.225 | 24 | 23 | 22 | 21 | 20 | 19 16 |17 | 16 | 


Reserved 


Field Name Type | Reset Description 
Value 


VBENABLE [15] Enable this bit then VBC interface starts working and 
software can receive voice band interrupt. Better set 
this bit after all other register bits are programmed. 
0: disable 
1: enable 

VBDA1DMA EN | [14] і ОМА write РАСТ data buffer enable, set this bit to 
enable DAC1 DMA mode 
0: disable 
1: enable 

МВРАОРМА_ЕМ_| [13] i DMA write DACO data buffer enable, set this bit to 
enable DACO DMA mode 
0: disable 
1: enable 

VBAD1DMA EN | [12] і ОМА read ADC1 data buffer enable, set this bit to 
enable ADC1 DMA mode 
0: disable 
1: enable 
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DMA read ADCO data buffer enable, set this bit to 
enable ADCO DMA mode 


0: disable 
1: enable 


VBADODMA EN | [11] R 


Software accessing ping-pong buffer indication, for 
both ADC and DAC channel(reading ADC data buffer 
and writing DACO, РАСТ data buffer) 


0: software access data buffer 0 


RAMSW NUMB R/W 
1: software access data buffer 1 

DABUFF_A R/W 9'hO Voice band DAC channel data buffer size change, 2's 
compliment number added to VBDABUFFSIZE, 
control DA data buffer change for next block. 


9.5.5.1.8 VBADCNT 
Description: 
0x001C Voice band ADC buffer counter(reset 0x0000 0000) VBADCNT 


| ви (31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | ШО 21/20 | 19 | 16 |47 | 16. 


RAMSW EN [10] R/W ТО Software access ping-pong buffer enable when 
VBENABE bit low(before VBC interface start working), 
for both ADC and DAC channel(reading ADC data 
buffer and writing DACO, DAC1 data buffer) 

0: disable 
1: enable 
ИЧ 


Reserved 


Е ЕЕ Е ИЕ УУ ЕС ЕС ea SS НЕ ЕТИ ПЕС 
| Мате | VBAD1OCNT VBADOCNT 


Field Name Type | Reset Description 
Value 

VBAD1CNT [15:8] 810 ADC1 data buffer address counter (address ої VBC 
interface writing input data from m CODEC to 
ADC1 ping-pong buffer) 

VBADOCNT [7:0] ADCO data buffer address counter (address of VBC 
interface writing input data from audio CODEC to 
ADCO ping-pong buffer) 
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9.5.5.1.9 VBDACNT 
Description: 
0x0020 Voice band DAC buffer counter(reset 0x0000 0000) VBDACNT 


| Bi | зт | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 Рот | 20 | 19 | 16 | 17 | 16 | 
| Мате | Невегуеа 
[туре | 


Туре 


ОЕ eee 
нег | О АВ [p] ЕИ а о о | Је | ВСВ 
ПС ПС Б ПС БЕЗ ЕН ЕП 


Ка л ____-- 
Неја Мате Type | Reset Description 
Value 

VBDA1CNT [15:8] 810 РАСТ data buffer address counter (address ої VBC 
interface reading output data from DAC1 ping-pong 
buffer to audio CODEC) 

VBDAOCNT [7:0] 810 DACO data buffer address counter (address of VBC 
interface reading output data from DACO ping-pong 
buffer to audio CODEC) 


9.5.5.1.10 VBAD23CNT 


Description: 
0x0024 Voice band ADC23 buffer counter(reset 0x0000_0000) VBAD23CNT 


| em | за | 20 | 29 | 28 | 27 [e Los | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17/16, 


Reserved 


VBAD3CNT VBAD2CNT 


| Name | 
е мл ү РН, 
LIZECHNESERBESEAXESRSESESENEXNESENENE: 
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Field Name Type | Reset Description 
Value 
VBAD3CNT [15:8] 810 ADC3 data buffer address counter (address of VBC 
interface writing input data from Bids CODEC to 
ADC3 ping-pong buffer) 


VBAD2CNT [7:0] ADC2 data buffer address counter (address of VBC 
interface writing input data from audio CODEC to 
ADC2 ping-pong buffer) 


9.5.5.1.11 VBADDMA 


Description: 
0x0028 Voice Band ADC23 DMA enable(reset 0x0000_0000) VBADDMA 


| ви [sr ioo | 29 | зе | ау 26 | 25 | 24 | zs | 22 | zi | 20 | ој 16 | T |16, 


Reserved 


| Type | 


Field Name Type | Reset Description 
Value 


ја jro |М [Reseved | 


УВАОЗОМА EN | [1] R/W тро ОМА read ADC3 data buffer enable, set this bit to 
enable ADC3 DMA mode 
0: disable 
1: enable 

VBAD2DMA EN R/W 1710 ОМА read ADC2 data buffer enable, зе this bit to 
enable ADC2 DMA mode 
0: disable 
1: enable 


9.5.5.1.12  VBBUFFAD23 
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Description: 


0x002C Voice band ADC23 buffer size(reset 0х0000 0000) VBBUFFAD23 


| 29 | за | 27 | 26 | 25 | 24 | 23 | 22 (4/| 20 | 19 | 18 |17 16 | 


Reserved 


Reserved VBAD23BUFFSIZE 


R/W 


Field Name Type | Reset | Description 
Value 


|________| 158] [ro |80 [Reseved __ || 


VBAD23BUFFSIZE. | [7:0] R/W 870 Voice band ADC23 channel data buffer size, equals to 
real buffer size minus 1. max 159. 0-159 maps to real 
buffer size 1-160 


9.5.5.1.13 | УВІМТТУРЕ 


Оевстіріїоп: 
0х0034 Voice Band interrupt type(reset 0х0000 0000) VBINTTYPE 


Psi | so [29 | 28 | 27 | 26 | 25" 24 | 23 | 22 Lol | 20 | 19 | 18 | 17 |16, 


Reserved 


су о O ма 


Неја Мате Type | Reset Description 
Value 
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|_________| 56] |RO [iono [Reseved ||| 


Ad23 int type [5:4] R/W 270 ADC23 interrupt type, 
2'b00: Standard interrupt, should be cleared in VBC 
control register 
2'b01: wide pulse, and the width is 12 ADC23 IIS bit 
clock cycles, and the interrupt should be cleared 
in global register 
2'b10, 2511: one apb/z-bus clock cycle pulse, and the 
interrupt should be cleared in global register 
Note: 2000 should be used since no МВС interrupt 
clear register in global register 


Da int type [3:2] R/W 270 DAC interrupt type, 
2'b00: Standard interrupt, should be cleared in VBC 
control register 
2'b01: wide pulse, and the width is 12 ADC IIS bit clock 
cycles, and the interrupt should be cleared in 
global register 
2'b10,2'b11: one apb/z-bus clock cycle pulse, and the 
interrupt should be cleared іп global register 
Note: 2000 should be used since no МВС interrupt 
clear register in global register 
Ad01 int type [1:0] R/W 270 ADCO! interrupt type, 
2'b00: Standard interrupt, should be cleared in VBC 
control register 
2'b01: wide pulse, and the width is 12 ADCO!1 IIS bit 
clock cycles, and the interrupt should be cleared 
іп діора! register 
210, 2511: опе apb/z-bus clock cycle pulse, and the 
interrupt should be cleared in global register 
Note: 2000 should be used since no МВС interrupt 
clear register in global register 


9.5.5.1.14 VBDATASWT 
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0x0038 Voice Band АРВ data switch(reset 0x0000 0000) VBDATASWT 


| «ВОМ з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | овј 1 | 17 | 16 | 


Reserved 


SE i 


Field Name Type | Reset | Description 
Value 
[ өл јо |m (ае  -— — 


Vb ad23 iis Ir md , Active level of 2/3 channel for ADC23 
“0” High for channel 2 low for channel 3 
“4”: Low for channel 2 high for channel 3 


Vb ad23 iis pcm md | [5] тро ADC23 125 interface format 
0:125 compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 125 master 
Vb ad23 iis 156 [4] Tho ADC23 125 serial data transfer order 
0: MSB first 


VBC data read from ADC23 ping-pong buffer to 
APB switch control 


1:60: Тһе 16bits data will be the low-half word 
PRDATA[15:0] 

161: The 16bits data will be the high-half word 
PRDATAT[31:16] 


vb buf out01 swt [1] T'ho VBC data read from | ADCO1 ping-pong buffer to 
APB switch control 
1:60: The 16bits data will be the low-half word 
PRDATA[15:0] 
161: The 16bits data will be the high-half word 
РАРАТА[31:16] 
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vb buf.in swt | VBC data written by АРВ to DAC ping-pong buffer 
switch control 


160: PWDATA[15:0] will be selected 
1'b1: PWDATA[31:16] will be selected 


9.5.5.1.15  VBIISSEL 
Description: 


0x003C Voice Band IIS Interface select(reset 0x0000_0000) VBIISSEL 


Reserved 


- BER Ж а vb iis da sel vb iis ad23 sel vb iis а001 sel 


Tyne М-р но Ги 


Неја Мате Туре | Reset | Description 
Value 


ems mo [me |ә — — — — _ 


Vb iis da Ir md [14] RW [100 Active level of 0/1 channel for DAC 
"0": High for channel 0, low for channel 1 
“4” Low for channel 0, high for channel 1 

Vb iis adO1 Ir md [13] R/W | 1750 Active level of 0/1 channel for АОСО1 
"0": High for channel 0, low for channel 1 
“4” Low for channel 0, high for channel 1 


vb iis da pcm md [12] R/W | 1750 DAC 125 interface format 
0: I28 compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 125 master 


vb iis а001 pcm md | [11] R/W | 160 ADC01 125 interface format 
0:125 compatible format 
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1: PCM compatible format 


Note: 125 mode is recommended to be compatible 
with audio CODEC 125 master 


DAC 125 serial data transfer order 

0: MSB first 

1: LSB first 

Note: must always be programmed to '0' 


vb iis adO1 Isb | АОСОТ 125 serial data transfer order 
0: MSB first 
1:LSB first 
Note: must always be programmed to '0 


vb iis da sel RAW | 3’hO VBC DAC IIS interface select from 5 group 125 
interface 

vb_iis_ad23_sel [5:3] R/W | 3'hO VBC ADC23 IIS interface select from 5 group 125 
interface 

vb iis adO1 sel [2:0] RAW | 380 УВС АрСО1 IIS interface select from 5 group 125 
interface 


9.5.5.1.16 DAPATHCTL 
Description: 
0x0040 Voice band DAC path control (reset 0х0000 0000) DAPATHCTL 


| Bit_| 31 | 20 29 | 28 | 27 | 26 | 25 | 24 | 25 | 20 | 21 | 20 | 1 Loa | 17 | 16 | 


Reserved 


Da1 addst s Рао on 5 Da1 адат Ба0 адат 
е! 5е! ГІСІ 


Неја Мате Type | Reset Description 
Value 


зы [no [em meme — — — — — — —. 


66 . addst sel 6] R/W 270 25900: ПАСТ data from ALC directly sent to DAC 125 
2'b01: РАСТ data Кот ALC added with side tone data, 
then sent to DAC 125 
2'b10: DAC1 data from ALC subtracted from side tone 
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output data, then sent to DAC 125 
60.96cmb1 1: Reserved 


DaO addst sel [5:4] R/W 2'500: DACO data from ALC directly sent to DAC 125 
2'b01: DACO data from ALC added with side tone data, 
then sent to DAC 125 
2610: DACO data from ALC subtracted from side tone 
output data, then sent to DAC 12S 
2911: Reserved 


Dai_addfm_sel [3:2] R/W 2000: DAC1 buffer data directly sent to DAC HPF 
2'b01: РАСТ buffer data added with side tone data, 
then sent to DAC HPF 
2610: РАСТ buffer data subtracted from side tone 
output data, then sent to DAC HPF 
2911: Reserved 

DaO addfm sel [1:0] R/W 270 2900: DACO buffer data directly sent to DAC HPF 
2'b01: DACO buffer data added with side tone output 
data, then sent to DAC HPF 
2'b10: DACO buffer data subtracted from side tone 
output data, then sent to DAC HPF 
2'b11: Reserved 


9.5.5.1.17 DADGCTL 
Description: 
0x0044 Voice band DAC digital gain control (reset 0x0000 1818) DADGCTL 


| Bt [si |зо | 29 | 28 | 27 | 26 | 25 | 24. ge | 22 | 21 | 20 | ој 18 | T | 16 


Reserved 


Dad Dad 
9 2 Dadg dg 1 9 en Dadg_dg_0 


| Type | 


Field Name Type | Reset Description 

Value 
Dadg еп 1 [15] DAC1 digital gain enable 
Dadg dg 1 [14:8] 7hi8 | DAC! digital gain coefficient 
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Рада еп 0 РАСО digital gain enable 


Dadg dg 0 [60] | RW лив | DACO digital gain coefficient 


9.5.5.1.18 DAHPCTL 
Description: 
0x0048 Voice band DAC EQ control (reset 0x0000_007F) DAEQCTL 


| ви | за | зо | 29 | 26 | 27 | 26 | 25 gi | 23 | 22 | 21 | 20 | 19 |18 | T | 16 


Reserved 


me [0 00000] 
век О О Го О ОС ВС ОС ОС ОС ОСЗ ОС ОС ОС О ОЗ С 
Em | по | за | па | 2 С С С e о е || „| а [2 ОС [о] 


ЕЛ Се | я | ян | ми | 


Неја Мате Туре | Reset | Description 

Value 
|ы Ro [mo [Rene —— — — 
Dac alc dp t mode | [14] ALC dp t mode enable 


Eq4 pos sel [13] RAV | 170 1750: EQ4 is before ALC 
1'b1: EQ4 is behind ALC 
Dac_eq4_en [12] RAN. | 10 тро: DAC 4-band IIR bypass 
1'b1: DAC 4-band IIR enable 
Dac alc en [11] RAW |1'hO 160: DAC ALC bypass 
1'b1: DAC ALC enable 
Dac едб en [10] RAV | 170 1’b0: DAC 6-band ИА bypass 
161: DAC 6-band ИА enable 
Hp reg cir RAV | 1710 Clear all ПВ registers, 
Please write 1'b1 and later write 1'bO to finish the 
register clear process 
Wid sel RAV | ТПО 160: 16bits output 
1'b1: 24bits output 


[7:0] 8h7F | DAC output signal limit, the actual limit value on the 
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| | 240 output signal is: г limit[7:0]««16-16'hFFFF 


9.5.5.1.19 DAALCCTLO 
Description: 
0x004C Voice band DAC ALC coefficient : hold (reset 0х0000 0000) DAALCCTLO 


| ви | зт | зо | 29 | 26 | 27 | 26 | 25 | za-| 23 | 22 | zt | 20 | 1 | 18 | 17 | 16] 
Neme | |B D .. 
| НЕ 


IERI ПЕ С ВЕ СС (ДЕЗ О ЕС 


Dac ас hld 


ЕЛЕНЕНЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Type | Reset Description 
Value 


рас ас На [15:0] 16h0 | DAC ALC coefficient: hold 


9.5.5.1.20 DAALCCTL1 
Description: 
0x0050 Voice band DAC ALC coefficient : rise (reset 0x0000 0000) DAALCCTL1 


| B | зт | зо | 29 | 26 | 27 | 26] 25 | 24 | 23 | 22 21) 20 | 19 | тв | 17 | 16 | 
| пате | ООО ОЕ 
Di ИИ 


[FieldName __|ви [Туре |Незеі | Description — ||| 
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Low | | wwe. ао (1 


[15:0] 16ћ0 | DAC ALC coefficient: rise 


9.5.5.1.21 DAALCCTL2 
Description: 
0x0054 Voice band DAC ALC coefficient : fall (reset 0х0000 0000) DAALCCTL2 


| et [st] 36 [29 | 28 | 27 | 26 | 25 oU 23 | 22 | 21 | 20 | 19 |18 | T | 16 
Nome | | | . |]  .. . 


Dac alc fall 


ЕІЛЕНЕНЕНИНЕНЕНЕЕКИКИКНЕНЕНЕЗИНЕНЕН 


ШІ ECRIRE ЕСЕР SAC REC EO ПЕС ЕП ПЕ ELO RC] 


Field Name Type | Reset Description 
Value 


Dac alc fall [15:0] 16h0 | DAC ALC coefficient: fall 


9.5.5.1.22 DAALCCTL3 
Description: 
0x0058 Voice band DAC ALC coefficient : limit (reset 0х0000 0000) DAALCCTL3 


| ви | зт | зо | 29 | 26 | 27. | 26 | 25 | 24 | 23 | 22 21) 20 | 19 | 18 | 17 | 16] 
Neme ЕЕ 
ПЕЕ a СЕКИРИ 


Dac ас Imt 


Pune | 
ЕЛЕБЕНИНЕЯЕЛЕЛЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕН 
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Field Name Type | Reset Description 
Value 


Dac alc Imt [15:0] 16h0 | DAC ALC coefficient: limit 


9.5.5.1.23 БПААІССТІ4 
Description: 


Voice band DAC ALC coefficient : threshold (reset 
0x0000 0000) 


| и | 31 | зо [29 | 28 | 27 | 20/45 | 24 | 23 | 22 | 21 | 20 | 19 |18 | T | 16 
295 | |] |. | | 
| Туре —^—Ww3X 1... б 
Reset | ШЕ Бар СИ ПЛ С СЗ Р СЕБІН ПО С ЕВ 
Е мааа ааа 


Dac ас {па 


0х005С DAALCCTL4 


ви e pe ере ОС С ОС ОС ОС ОС ОС ОС ОС С С 


Неја Мате Type | Reset Description 
Value 


Dac alc thd [15:0] 16h0 | DAC ALC coefficient: threshold 


9.5.5.1.24 DAALCCTL5 
Description: 
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0x0060 Voice band DAC ALC coefficient : ratio (reset 0х0000 0000) DAALCCTL5 


| bit] зт | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20] 19 | 16 | 17 | 16] 
сб 0 ll ж 


Dac alc ratio 


ЕЛЕНЕНЕНЕНЕНЕНЕНКИЕЛЕНЕНЕНЕНЕНЕНЕН 


ПЕТЯ ПБС С IRSE КНР ВАС ПП ПЕ ПВ 


Неја Мате Туре | Reset Description 
Value 


[15:0] 16'h0 | DAC ALC coefficient: ratio 


9.5.5.1.25 DAALCCTL6 
Description: 


Voice band DAC ALC coefficient : cg var (reset 
0х0000 0000) DAALCCTL6 


| ви | зт | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 21) 20 | 19 | 18 | 17 | 16] 
| Мате ЕРЕ 


0х0064 


ВЕСТИ ЧЕЗ КЕ ЕС ЕС ПС СБС ПС а ЕС 


Dac ас cg маг 


ЕЛЕНЕНЕНЕНЕЗКЕКЕЕИЕЛЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Type | Reset Description 
Value 


[15:0] 16ћ0 | DAC ALC coefficient: сд var 


9.5.5.1.26 DAALCCTL7 
Description: 
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Voice band DAC ALC coefficient : release rate(reset 
0x0000_0000) 


у ви | зт | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16] 
ғ" 0 | | б 


0x0068 DAALCCTL7 


Dac alc rls rate 


ГТЗ 
ЕЛЕНЕНЕНЕЯЕЛЕЛЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Туре | Reset Description 
Value 


Dac alc rls rate | [15:0] 16'h0 DAC ALC coefficient: release rate 


9.5.5.1.27 DAALCCTL8 
Description: 


Voice band DAC ALC coefficient : attack rate(reset 
0x0000 0000) 


Bt | зт | зо | 29 | 26 | 27 | 26 | 25 | 24 | 22 | 22 21) 20 | 19 | 18 | 17 | 16 | 
Neme 4 


0х006С DAALCCTL8 


| m | 15 | ЗЕ 1з | 12 | рија | у | в | з |4|з | 2 | | о 


Dac ас atk rate 


ЕЛЕНЕНЕНЕЯИЛЕЛЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Type | Reset Description 
Value 


Dac alc atk rate | [15:0] 16'h0 DAC ALC coefficient: attack rate 
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9.5.5.1.28 DAALCCTL9 
Description: 


Voice band DAC ALC coefficient : release rate ex(reset 
0x0070 0х0000 0000) DAALCCTL9 


[29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 
Neme I |. .. 
Di ы РН | 


не тв Е а ен Za а ЕС БЕ ВЕ Р ЈА 8 


Dac ас rls rate ех 


ЛЕНЕНЕНЕНЕНЕБЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Type | Reset | Description 
Value 


Dac alc rls rate ex | [15:0] 16һ0 | DAC ALC coefficient: release rate ех 


9.5.5.1.29 | DAALCCTL10 
Оевстіріїоп: 


Voice band DAC ALC coefficient : attack rate ex(reset 
0x0074 0х0000 0000) DAALCCTL10 


[29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 
| пате | ООО |— |.  . 
_____ о «~ | 


| m | 15 | 1а | 1з | 12 | р | o | е | у | в | з | «| з| 2 | | о 


Dac ас ак rate ех 


ЕЛЕНЕНЕНЕЛЕЯЕЛЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Туре | Reset | Description 
Value 


Dac alc atk rate ex | [15:0] 16'h0 | DAC ALC coefficient: attack rate ex 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1514 of 1867 


SC77310C Device Specification 


9.5.5.1.30  STCTLO 
Description: 


Voice band Side Tone control of channelO(reset 
0x0000 0183) 


| Bt [st | зо | 29 | 26 | 27 26 | 25 | 24 | 23.22 | 21 | 20 | (9 | 16 | 17 | 16 


0х0078 STCTLO 


Reserved 


Vbst 
Reserved а = Vbst hpf dg 0 Vbst hpf n 0 


| Туре | 


Неја Мате Туре | Reset | Description 
Value 


Vbst en 0 т. R/W | 10 0: meei жхҡ::Ы tone of channel 0 disable 
1: Side tone of channel 0 enable 
Vbst hpf en O [11] R/W чно 0: Side tone HPF ої channel 0 disable 
1: Side tone HPF of channel 0 enable 
Vbst hpf dg 0 [10:4] 7118 | Side tone gain coefficient of channel 0 


Vbst hpf n 0 [3:0] R/W | 43 Side tone high-pass filter coefficient of channelO(4'hO 
is reserved) 


9.5.5.1.31 STCTL1 
Description: 
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Voice band Side Tone control of channel1(reset 
0x007C 0х0000 0183) STCTL1 


Ви | за | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 24/19/18 | 17 ој 


Reserved 


| iw | 


Неја Мате Type | Reset | Description 
Value 


Vbstí sel chn = R/W | 10 Б ПН ЛЕН tone channel1 input select between АРСО1 апа 
ADC23 

VbstO sel chn [13] RAN ТО Side tone сһаппеі0 input select between ADCO1 and 
ADC23 

Vbst en 1 [12] R/W | 10 0: Side tone of channel 1 disable 
1: Side tone of channel 1 enable 

Vbst hpf en 1 [11] R/W | 10 0: Side tone HPF of channel 1 disable 
1: Side tone HPF of channel 1 enable 

Vbst hpf dg 1 [10:4] 7h18 | Side tone gain coefficient of channel 1 


Vbst hpf n 1 [3:0] RAN |4'h3 Side tone high-pass filter coefficient of channel1(4'hO 
is reserved) 


9.5.5.1.32 | ADPATHCTL 
Description: 
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0x0080 Voice band ADC path control(reset 0х0000 0000) ADPATHCTL 


| PO [st 20 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2i | 205,19 те | 17 |16 | 


Reserved 


E es p gs 
Sti imas 5 510 іптих s Ad3 Пе $ | Ад Шы: $ | Adi іптих s | Ad0 іптих s 
el 5. n no zd el el 
ЕЛ EJ ES С 


| туре | 


Неја Мате Туре | Reset | Description 
Value 


St1 inmux sel [15:14] RAW |2'hO If st1 sel сһп=0, 
2000: ADC1 data as ST1 input 
2'b01: ADCO data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
If st1 sel сһп=1, 
2'b00: ADC3 data ав ST1 input 
2'b01: ADC2 data as ST1 input 
2'b10,2'b11: 0 as ST1 input 


StO іптих sel [13:12] RAW |2'hO If stO sel сһп=0, 
2'b00: ADCO data as STO input 
2'b01: ADC1 data as STO input 
2'b10,2'b11: 0 as STO input 
If stO sel chn-1, 
2'b00: ADC2 data as STO input 
2'b01: ADC3 data as STO input 
2'b10,2'b11: 0 as STO input 


Ad3 dgmux sel [11] R/W | 10 1750: ADC data as input of ADC3 DG 

101: РАСТ function output data as input of ADC3 DG 
Ad2 dgmux sel [10] R/W | 10 1750: ADC data as input of ADC2 DG 

101: DACO function output data as input ої ADC2 DG 
Adi dgmux sel RAW | ТПО 1760: ADC data as input of ADC1 DG 

1'b1: РАСТ function output data as input of ADC1 DG 
Аао датих 5е! R/W | ТПО 1760: ADC data as input of ADCO DG 

101: DACO function output data as input of ADCO DG 
Ad3 inmux sel [7:6] R/W |2'hO 2'b00: 125 ADC3 data as input of ADC3 path 

2'b01: 125 ADC2 data as input ої ADC3 path 
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Ad2 inmux sel [5:4] R/W |2'hO 2'b00: 125 ADC2 data as input of ADC2 path 
2'b01: 125 ADC3 data as input of ADC2 path 
2'b10: 2'b11: 0 as input 


Adi inmux sel [3:2] | 'b00: 125 ADC1 data as input of ADC1 path 
'b01: 12S ADCO data as input of ADC1 path 
'р10: 2611: 0 as input 

Аа0 inmux sel [1:0] i 'b00: 125 ADCO data as input of ADCO path 
'b01: 12S ADC1 data as input of ADCO path 
'b10: 2611: 0 as input 


9.5.5.1.33 ADO1DGCTL 
Description: 
0x0084 Voice band ADCO!1 digital gain control (reset ОХО000 1818) ADO1DGCTL 


| Bt [sci so | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 214,20 | ој 16 | T | 16 


Reserved 


Add Add 
g ~ Addg dg 1 9 s Addg dg 0 


| Type | 


= об 
Value 
Ааа ао во [еам |е [Асо вонага она 
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9.5.5.1.34 ADDG23CTL 


Description: 
0x0088 Voice band ADC23 digital gain control (reset ОХО000 1818) AD23DGCTL 


|зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [27 | 20 | 19 | 16 | T | 16 
Nome — 3 |] . | .... Á[ 


ж FIERE ——— 
Value 
лш шг feo RW rw |Aoczdehagsncoefe — 


9.5.5.1.35 АПЕОСТІ. 


Description: 
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0x008C Voice band ADC EQ6 control (reset 0х0000 0000) ADCEQCTL 


| iO] st | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20,19 |18 | 17 ој 


Reserved 


Не ЩЕ 


| Type | 


Неја Мате Type | Reset | Description 
Value 


|_________| 54] |RO тото | пя 


Adc23 hpreg си [3] R/W | 10 Clear а! ADC23 HPF ПВ registers, 
Please write 1'b1 and later write 1'bO to finish the 
register clear process 

Аас01 hpreg. clr [2] R/W | t'hO Clear all ADCO1 HPF IIR registers, 
Please write 1'b1 and later write 1'bO to finish the 
register clear process 

Adc23 eq6 en [1] R/W | 10 1’b0: ADC23 6-band ПІН bypass 
161: ADC23 6-band IIR enable 

Аас01 eq6 еп R/W | ТПО 1'b0: ADCO1 6-band ПІН bypass 
1'b1: ADCO1 6-band IIR enable 


9.5.5.1.36 — ADCSRCCTL 


Description: 
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0x0090 Voice band АРС SRC control (reset 0х0000 0000) ADCSRCCTL 


| Bi] st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22/21 | 20,19 |18 | 17 ој 


Reserved 


- is 


01. 
л Oooo =o 


Field Name Type | Reset | Description 
Value 
Adc src f1 sel 23 [12] RAW | 1hO 100: ADC23 SRC up2 path selected 
1'b1: ADC23 SRC up3 path selected 


Adc src fif2f3 bp 23 | [11] ADC23 SRC FIF2F3 section bypass 
Adc src pause 23 [10] ADC23 SRC pause, high effective 


Adc src сіг 23 RAW | 1hO ADC23 SRC clear 
Note: If ADC23 SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the ADC23 SRC 
before VBC start working 


кш л | 
1' Ы: ADCO1 SRC up3 ES selected 


Аас src сіг 01 [1] R/W | ТПО ADCO1 SRC clear 
Note: If ADCO1 SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the ADCO1 SRC 
before VBC start working 


Adc src en 01 |] [Ам | то | ADCO1 SRC enable 


9.5.5.1.37 | DACSRCCTL 


Description: 
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0x0094 Voice band DAC SRC control (reset 0х0000 0000) DACSRCCTL 


| Bi] st | 90 | 20 | 20 | 27 | 26 | 25 | 24 | 2a | 22 | 21 | 20,19 |18 | 17 |16 | 


Reserved 


Dac 
n 


EJ ы à Exacta 


Field Name Type | Reset | Description 
Value 


[men [Ro [se Rene —  — 
dac src fO sel R/W |1'hO тро: DAC SRC FO up2 path selected 
1'b1: DAC SRC ҒО up4 path selected 
dac src fO bp | DAC SRC РО section bypass | | | SRC FO section | РАС SRC РО section бураз | 
dac src НА. sel RAW | 10 тро: DAC SRC F1F2FF3 up2 path selected 
1'b1: DAC SRC F1F2F3 up3 path selected 
dac src fif2f3 bp DAC SRC FIF2F3 section bypass 
(е орање Па [RW [rro DAC SRC pause 


dac src сі! [1] R/W | 180 DAC SRC clear 
Note: If DAC SRC is enabled, this bit must be written 
1'b1, then 1'bO, to clear the DAC SRC before VBC 
start working 


esce [ш ал [imo — — — — — — 


9.5.5.1.38 MIXERCTL 


Description: 
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0x0098 Voice band DAC SRC control (reset 0х0000 0000) DACSRCCTL 


| Bi] з | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20,19 |18 |17 |16 | 


Reserved 


Dac mixer mux sel Dac mixer mux sel 
1 


ПЕС н. єє | В ање“ | пи. а 
Reset | о | о | о | о | о | одру | о | о | о | о | о | о | о | о [о 
е ара 
\Уаше 

St тіхег out sel 1 [15] RAW | ТПО ӨТІ mixer output select 

1’b0: dataout x 1 

1'b1: dataout x -1 
St mixer out sel 0 [14] RAW | 10 STO mixer output select 

1’b0: dataout x 1 

1'b1: dataout x -1 


St mixer mux sel 1 [13:11] | RW. | 370 ST mixer channel input select 
3'b000: ST1 data 
3'b001: STO data 
3'b010: (ST0+ST1)/2 
36011: (STO-ST1)/2 
Other: 0 
St mixer mux sel 0 [10:8] RAV | 3һ0 ST mixer channel0 input select 
3'b000: STO data 
3'b001: ST1 data 
3'b010: (ST0+ST1)/2 
3'b011: (STO-ST1)/2 
Other: 0 


Dac mixer out sel 1 [7] RAV | 10 РАСТ mixer output select 
1’b0: dataout x 1 
1'b1: dataout x -1 
Dac mixer out sel 0 RW | ТПО DACO mixer output select 
1’b0: dataout x 1 
1'b1: dataout x -1 
Dac mixer mux sel 1 | [5:3] RAV |S'hO DAC mixer channel1 input select 
3'b000: ПАСТ data 
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3'b001: DACO data 
3'b010: (DACO+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


Dac mixer mux sel O | [2:0] RAV |S'hO DAC mixer channel0 input select 
3'b000: DACO data 
3'b001: ПАСТ data 
3'b010: (DAC0+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


9.5.5.1.39 | STFIFOLVL 


Оевстіріїоп: 
0х009С МВС STFIFO level control(reset 0х0000 0044) STFIFOLVL 


| B | зт зо 29 Qe | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 248 | 17 |16 | 
295 .., . 


Reserved 


Type 


a SUNT OSEE 
L3: - 1-1] рото о о | ЕЕ 
БЕС ПР ЕЕ ЕИ С СС CO ППС RC 


Ве5 Res 
Reserved erve vbst Шо ae МІ erve vbst fifo af lvl 
d 


Type 


Field Name Type | Reset | Description 
Value 


ја [m me СНИ 


9.5.5.1.40 VBIRQEN 


Description: 
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0x00A0 Voice Band interrupt enable(reset 0x0000 0000) VBIRQEN 


Kea | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 2a | 22 | at | ae ie | ta | a7 | 16 | 
nome ООО ^ | 


Value 
Го ја [mo [ею 
АНЮ err (а еп AFIFO error interrupt enable 
Ад23 ка еп АрС23 interrupt enable 
А001 irq en (010 |RW [tho | ADCO! interrupt enable 


9.5.5.1.41 VBIRQCLR 


Description: 
0x00A4 Voice Band interrupt clear(reset 0x0000_0000) VBIRQCLR 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
LINE ON NNNM 
т» До 
ЛЕНЕНЕНЕЗЕНЕНЕЕКЕКИКЕКЕЕНЕНЕНЕНЕН 
а |е и а е а оо е о е е аа ао 


i Dai Ad2 
Reserved 52 га сі | З ка 
г _clr N 
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Field Name Type | Reset Description 

Value 
[^ [usq [во рото 
Afifo err ка clr AFIFO error interrupt clear 


Ad23 irq clr ADC23 interrupt clear 
Ad01 іга сіг (00 [RW јато | АРСО1 interrupt clear 


9.5.5.1.42 VBIRORAW 


Description: 
0x00A8 Voice Band interrupt raw status(reset 0х0000 0000) VBIRQRAW 


| Bt [si | 30 | 20 ap | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 48 | 17 |16, 


Reserved 


EAE eee. eae 
Peset | | CR Ре о Ре | Је Ре о о о о ИС 
| ви | аала | 13 | zp |чојео а | 7 | о | sya] з [ото 


Reserved 


Te || 


Field Мате Type | Reset Description 
Value 
[  u54 [во [rato 
Ао err (а raw з [во јато | АНЕО error interrupt raw status 
А023 іга raw |] [Ro јато | ADC23 interrupt raw status 
А001 іга raw HO] во |1 | ADCO! interrupt raw status 


9.5.5.143  VBIRGSTS 
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Description: 
0х00АС Voice Band interrupt status(reset 0х0000 0000) VBIRGSTS 


| Bt [si |зо 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 (ај 20 | o | à | 17 |16, 
| MELLE 


ifo | раї | Age 
=. rq st | З іга 
„Ед. 5 osts | 


Field Name Type | Reset Description 
Value 
|_______ а [mo пото 
АНЮ ет ка sts з |во јато | АНЕО error interrupt status 
А023 іга sts ІШ [Ro јато | ADC23 interrupt status 
А001 irq sts п во [rno | ADCO!1 interrupt status 


9.5.5.144 VBNGCVTHD 


Description: 
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0x00BO DAC Noise gate VTHD(reset 0x0000 0000) VBNGCVTHD 


| во зт | зо | 22 | 28 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 25/19 | 16 | 17 | 16 | 
"Мапе ООО ООО 


Dac пос voice thd 


Кеј СН 
ЛЕНЕНЕКНЕНЕНЕНЕЕНКИЕНЕЛЕНЕНЕНЕНЕНЕН 


Неја Мате Туре | Reset | Description 
Value 


Dac ngc voice thd [15:0] 16'h0 | DAC noise gate voice threshhold 


9.5.5.1.45 VBNGCTTHD 


Description: 
0x00B4 DAC Noise gate TTHD(reset 0x0000_0000) VBNGCTTHD 


| B | 31 зо | 20 | 20 | 27 | 26 | 25 | 26 | 235] 22 | zi 20 
шо 7 . 


Dac пас tmr thd 


мапе | T 
веза | Те СО ер СО СО ОС СО ОС ОС ОС ОС ОС ОС С 


Неја Мате Туре | Reset | Description 
Value 


Dac ngc tmr thd [15:0] 16'h0 | DAC noise gate timer threshhold 
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9.5.5.1.4«6 УВМССТІ. 


Description: 


0x00B8 DAC Noise gate control(reset 0x0000_0000) VBNGCTL 


ПК SES ЕР ПЕ ПЕ ВР РР ee ПЕС ВЕ Я В 
| Мате ООО 


Бас пос ау sel Бас пос config 


R/W 


Value 
Со ретро [so ре — —— 
Dac пос ау sel [10:8] Noise gate delay select 
Dac ngc cfg [7:4] Noise gate config control 
[ew [m [se је 


9.5.5.147  VBFIFOSTS 


Description: 
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0x00BC DAC FIFO STATUS(reset 0x0001_ 3333) VBFIFOSTS 


| BIO] st | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 2219 |18 | 17 | 16 | 


Reserved 


ЕС ПЕТ Е А Т И ЕИ ЦЕ В В ЕИ ЕЛ 


ЕЕ 


"we eee [o e | pe [e е јо [e је | ре 
L1 ЕНЕ кик мы ШЕН —— 


Field Name Type | Reset | Description 
Value 
[ mew [mo [mo је — 

St fifo full [13] [по |150 | Side tone FIFO ful 
St fifo empty [12] во {ты | Side tone ҒІҒО empty 
Аас23 або full w [1] [по |150 | ADC23 async-fifo full in the write side 
Adc23 afifo full г по) [по |150 | ADC23 asyne-fifo full in the read side 
Adc23 afifo empty w lg] [во ты | ADC23 async-fifo empty in the write side 
Аас23 afifo empty г B) |во |ты | ADC23 async-fifo empty in the read side 
Айс01 afifo ful м | [ао |150 | ADCO1 async-fífo full in the write side 
AdcO1 afifo full г 6) __|во Гтьо | АРСО1 async-fifo full in the read side 

с01 afifo empty м async-fifo empty in the write side 
AdcO1 ай! [5] 1'b1 ADCO!1 fif in th ite sid 

с01 afifo empty г async-fifo empty in the read side 
Аас01 ай [4] 1'b1 ADCO1 fif in th d sid 
Dac afifo full w 8] |во |тьо | DAC async-fifo ІШІ in the write side 
рас afifo full г |] [RO |150 | DAC async-fifo full in the read side 
Dac_afifo_empty_w п [во |ты | DAC async-fifo empty in the write side 
Dac afifo empty r |] [во [roi | DAC async-fifo empty in the read side 


9.5.5.1.48 VBAD2 


Description: 
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0х00С0 Voice band ADC2 data (reset 0х0000 0000) VBAD2 


VBAD2 


rel PPP PPP yp PPP PPT 


ICT Eee ав ре ро ра 


Неја Мате Туре Везе! Description 
Value 


VBAD2 [15:0] 16'h0 ADC2 channel data from Audio CODEC to ARM/DSP. 
VBC moves every word from ADC2 buffer one by one 
to this register, and then ARM/DSP read the ADC2 
data from this register 


9.5.5.1.49 _ VBAD3 
Description: 
0x00CO Voice band ADC3 data (reset 0х0000 0000) VBAD3 


| 20 | 20 | 27 | 26 | 25 | 24 |g 22 | 21 | 20 | 19 |18 | 47 | 16 | 


Reserved 


Ве И А ПН ЕЙ ПА З ПЛ ЕЕ 
еј 0. ма (| 


VBAD3 
| 


Неја Мате Туре Везе! Description 
Value 


VBAD3 [15:0] 16'h0 ADC3 channel data from Audio CODEC to ARM/DSP. 
VBC moves every word from ADC3 buffer one by one 
to this register, and then ARM/DSP read the ADC3 
data from this register 
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9.5.5.1.50 | УВСНМЕМ 


Оевстіріїоп: 
0х00С8 МВС channel enable(reset 0х0000 0000) МВСНМЕМ 


| Bt | 31 |зо | 20 | 28 | 27 | 26 | 25 | 24.23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Type 


ОССЕ 
ее "В ОКВ О И ОС Е ВИ ОВ И ИНЕ о | о | ЕИ 
ECTS Б ПЕВ Е ЗА ECT Е ЕВ Е ЗИ Е ЕЕЗ Ела ЕС 


Ура | Vba | Ура | Ура | Vb | Vb. 
Reserved d3o 420 dio d0o dat дао 
n n 


Field Name Type | Reset | Description 
Value 


E НН 
vooon о ам |тоо [Мб ибо | 


Note: The DAC EQ6, ADCO1 EQ6 апа ADC23 EQ6 include 43 coefficients, DAC EQ4 includes 29 
coefficients. The position of each coefficient corresponding in the IIR is described in the memory 
mapping table above. Each coefficient is located in two successive registers, since the width is 24bits. The 
high 16bits is configured in the first register, and the low 8bits is configured in the second register. 


9.5.5.1.51 DAC EQ6 HPCOEFN H 
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Description: 
0x0100+N*8 DAC EQ6 coefficient М high 16bits(reset 0х0000 0000) HPCOEFN_H 


ви | зі | зо [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | ај 20 | 19 | 16 | 17 | ој 
Nome 4” 


АЕ ЕЕЖЕСЕМЕНЕ ЖЕЛЕНЕИЕЖЕН 


Нрсоеіп һ 


rel PPP PPP PPP PPP TT 


Field Name Type | Reset | Description 
Value 


Hpcoefn_h [15:0] 16'h0 | DAC EQ6 coefficient М high 16bits 


9.5.5.1.52 DAC EQ6 HPCOEFN І 
Description: 
0x0104+N*8 DAC EQ6 coefficient М low 8bits(reset 0x0000 0000) HPCOEFN_L 


ПО И ПР Р ЕЛЕ Т ЕЛЕНЕ 
L3. ИРЕ 


Hpcoefn 1 Reserved 


Dame. 
ер о 
вези | Ге Ге ере С СО ОСЗ ОСЗ ОС ОС ОС ОС ОС ОС С 


Неја Мате Туре | Reset | Description 

Value 
Hpcoefn | [15:8] DAC EQ6 coefficient N low 8bits 
|_______|та јо |se [Resoved — — 
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9.5.5.1.53 DAC ЕО4 HPCOEFN Н 


Description: 


0x0258+N*8 DAC EQ4 coefficient N high 16bits(reset 0x0000_ 0000) HPCOEFN_H 


| 30 | 29 | 28 | 27 | 26 | any 24 | 23 | 22 | 21 | 20 | 
Nome 4 


Нрсоеіп һ 


ІЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Type | Reset | Description 
Value 


Hpcoefn h [15:0] 16'h0 | DAC ЕО4 coefficient N high 16685 


9.5.5.1.54 ПАС EQ4 НРСОЕЕМ | 


Description: 
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0x025C+N*8 DAC EQ4 coefficient N low 8bits(reset 0x0000_0000) HPCOEFN_L 


вю зт | 30 | 29 | ze | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20/19/18 | 17 | 16 | 
|" и 
О И 


ПА ПАПЕ В EC АКА ВС СЕ СИ ЕЕС 


Нрсоет_1 Reserved 


ГТЗ 
б-р рю 
вен |» ГГ ГГ ГІР «Ге ОИ ОС ОС e 


Неја Мате Туре | Reset | Description 
Value 
Hpcoefn 1 [15:8] DAC ЕСА coefficient М low 8bits 
[| [em |ю во ја CS 


9.5.5.1.55 АПРС01 EQ6 HPCOEFN Н 


Description: 
0x0400+N*8 ADC01 EQ6 coefficient М high 16bits(reset 0х0000 0000) HPCOEFN_H 


Field Name Type | Reset | Description 
Value 


Hpcoefn h [15:0] 16Һ0 | ADCO1 EQ6 coefficient М high 16bits 
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9.5.5.156 АПС01 EQ6 НРСОЕЕМ | 


Description: 
0x0404+N*8 ADC01 EQ6 coefficient М low 8bits(reset 0х0000 0000) HPCOEFN_L 


| ви | за 30 | 29 | zo | 27 | 26 | 25 | 24 | 23 | 42 | 21 | 20 | чо | t8 | T | 16 
Nome 4” 
Ре ЕЕ 


Hpcoefn | Reserved 


Dame. 
ер om [Um Т” 
maj o Го Ге С С СВ ОС ОСЗ ОСЗ ОСЗ ОС ОСИ ОСИ ОС ОС С 


Неја Мате Туре | Reset | Description 
Value 
Hpcoefn | [15:8] ADCO1 EQ6 coefficient М low 8bits 
[ ГЕ [mo [so ја с 


9.5.5.157 — ADC23 EQ6 HPCOEFN Н 


Description: 
0x0600+N*8 ADC23 EQ6 coefficient М high 16bits(reset 0х0000 0000) HPCOEFN_H 


en farf 30 | 29 | 20 | 27 | 255.785 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 | 
е  д73Ҙ0 . 


(ЕСЕН БЛЕЯ РЕЗ ПБ ПС Б НЕЕ Я 


Нрсоет һ 


С 
веза | [У С ОС ОС СО ОС ОС СО ОС ОС ОС ОС ОС ОС С 


БІТ [et [туре [Reset [Desorption oo | 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1536 of 1867 


SC77310C Device Specification 


ЕЕЕ; | | СТ? A 


Нрсоет h [15:0] 16Һ0 | ADC23 EQ6 coefficient М high 16685 


9.5.5.1.58 АПС23 EQ6 НРСОЕЕМ | 


Description: 
0х0604+М*8 ADC23 EQ6 coefficient М low 8bits(reset 0х0000 0000) HPCOEFN L 


Bt | зі | зо | 29 | 28 | 27 | 26 525 | 26 | 23 | 22 | 21 | 20 | t9 18 | 17 | 16 | 
| MM 


ЕНЕ НАЛ Е СТЕ ЕЕС ПЕ КЕ ЕС ЕЕС ГАЈ 


Hpcoefn | Reserved 


Pune | 
LONE рю 
ЛЕНЕНЕНЕНКЕКИКЛЕЛЕНЕНЕНЕНЕНЕНЕНЕН 


Неја Мате Туре | Reset | Description 
Value 
Нрсоећ | [15:8] ADC23 EQ6 coefficient М low 8bits 
[ та јо so ја — 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1537 of 1867 


SC77310C Device Specification 


Application Note 
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10 Multimedia Subsystem 


10.1 Multimedia data path 


10.1.1 Overview 


This Multimedia subsystem composed of following multimedia accelerator: DCAM L, VSP, ISP, JPG, VPP, 
DISPC and GSP. 


DCAM L: support camera interface process, image resizing and rotation; 
VSP: support multiple video format decoding and encoding; (720p) 

ISP: support image signal processing for data from sensor; 

JPG: support compression and decompression for YUV image data; 
МРР: support dithering; 

DISPC: support display controller; 

GSP: image post processor; 


10.1.2 Signal Description 
10.1.3 Diagram of Multimedia data path 
AHB 
AP. AXI 
ММАТОЄ ЕИ | DISP ТОР 
bridge + bridge 
| п i | GSP 
5 5 5 5 5 ОРЏ 
CPI/CSI JPG VSP DISPCO 
Sensor 
GSP 
MMU 
| GSP MIX 


| 


DMC 


Figure 10-1 Multimedia data path diagram 


MM MMU: support virtual memory space size up to 128MByte; 
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GSP_MMU: support virtual memory space size up to 32MByte; 
DISPC_MMU: support virtual memory space size up to 8МВуіе; 


10.1.4 MM memory mapping 


Base address 


module description 


0x6000_0000 MALI Control Register(64KB) 


0x6010_0000 GPU АРВ ВЕС(64КВ) 


ММ_ТОР 


0х6080_0000 DCAM Controller Register 


0x6090_0000 VSP Control Register 
0x60A0 0000 ISP Control Register 
0х60В0 0000 JPG Control Register 
0х60С0 0000 CSI-2 Controller Register; 
0х6000 0000 ММ АНВ Ред 
0х60Е0 0000 мм ска 
0х60Ғ0 0000 ММ ММУ 


0х6100_0000 VPP Control Register 


DISP TOP 

0x2080 0000 DISPC Control Register 
0x2090 0000 DISPC Control Register 
0х20А0 0000 GSP Control Register 
0x2140 0000 GSP MMU Control Register 
0x2150 0000 DISPC MMU Control Register 


0x2180 0000 DSI Control Register 


0x2188 0000 DSI-PHY Control Register 
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10.2 ОСАМ | 


10.2.1 


10.2.2 


\.0.1 


Overview 
The DCAM integrates several multimedia hardware accelerator include camera interface, image 
resizing and videophone path. YCbCr, RAW RGB and JPEG data can be captured by camera 
interface. The image signal process such as decimation, trimming, scaling, RGB data 
conversion and etc functions can be transacted in review mode. 


Features 
Camera capture path: 


Support 4-lane MIPI CSI-2 interface; 
Supprot valid CCIR_D[7:0] or ССІВ D[9:2] configurable; 
Support upto 13M RAWRGB data from MIPI CSI; 


Support 8, 10 and 12 bits RAW RGB via MIPI CSI; 
Support 8 and 10 bits YCbCr via MIPI CSI; 

Support horizontal binning when accepts data via MIPI. 
Support 8-bit ITU- R.601/ 656 interface; 

Support 10-bit parallel CMOS sensor interface; 


Support up to 5M pixel CMOS sensor's JPEG compression mode; 
Support up to 3M YCbCr format data from parallel sensor interface; 
Support up to 8M  8bit/10bit RAWRGB data from parallel sensor interface; 


Support 601/656 1bit, 2bit and 4bit Camera Interface. 

Support SPI Camera Interface. 

Programmable polarity of Vsync and Href signals. 

Support scaling down/up function, scaling factor from 1/4 to 4; 

Output width resolutions of scaling is up to 2048 pixel in camera capture, and slice mode 
with camera path 1 in normal mode; 

Output width resolutions of scaling is up to 4416 pixel in camera capture, and slice mode 
with camera path 2 in normal mode; 

Output width resolutions of scaling is up to 6464 pixel in camera capture, and slice mode 
with camera path 2 in buffer merge mode and at same time path1 disabled; 

Output width resolutions of path 2 scaling is up to 8192 pixel in review mode in buffer 
merge mode and at same time path1 disabled; 

Support image crop and down sample in capture YCbCr mode; 

Support frame decimation and skip in camera interface; 

Sensor line and frame data error auto detection іп capture YCbCr mode; 

Support two separate capture path. one for preview another for capture(if the second 
camera path is active, the review path must be disabled); 

Support ISP preview mode in both camera path and camera path 2; 

Supprot ISP preview mode in camera path 0; 

Supprot Halfword/PackageWord/YUYV/YUV420(2plane) format data out in path 0; 
Support extra trimming and down sample in both capture path; 

Support YUV422 and YUV420 format data out in both capture path; 

Support internal УСЬСг and RAWRGB pattern generating; 

Support solor, color bar and fade color bar pattern generation; 

Support rotation function with mirror Ир and rotate 180 for path1 and path2, but rotation 
function is disabled in pathO; 


Support rotation function with 90, 270, mirror „Пр for a dedicated path; 
Support Slice mode with configurable line number; 


Image resizing path: 
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1) Support scaling down/up function, scaling factor from 1/4 to 4; 

2) Restricted to output width less than 8192 pixel for display; 

3) Support different YUV input format, include: YUV422, YUV420(2-plane), YUV420(3-plane) 
and YUYV; 

4) Support different output data format, YUV422(2-plane), and support YUV420(2-plane), 
YUV420(8-plane) output format in normal scaling mode; 

5) Support image trimming and down sample in review тосе. 1/2, 1/4,1/8,1/16 down 
sample in X and Y direction; 


6) Support rotation function with mirror Тр and rotate 180; 
Signal Description 


Diagram of Camera Interface: 


Parallel sensor interface: 


PCLK |——_____® CCIRCK 


IMAGE SENSOR 


VSYNC == CCIRVS 


HSYNC ——————— CCIRHS 


DATA | ———— ССІВ0Ј[9:0] 


MCLK < _ М CCIRMCLK СНІР 


PWDN | <= CAM PD 


RESET < | CAM_RSTN 


SOL 1 SCL 


SDA <= SDA 


Figure 10-2 interface of CAM IF 


MIPI CSI-2 interface: 


V.0.1 
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MIPI 
"Гун AN) 082 
d көн! controller 
CHIP 
Image data 
interface 
DCAM TOP 
Signal description of CCIR parallel I/F 
Signal name МО | Width | Description 
CCIRCK | 1 Pixel Clock, driven by the Camera Module 
CCIRVS | 1 Frame Sync, driven by the Camera Module 
CCIRHS | 1 Horizontal Sync, driven by the Camera Module 
CCIRD | [9:0] Pixel Data driven by the Camera Module 
CCIRMCK О 1 Clock to external Camera 
CAM PD О [1:0] Software Power Down for the Camera Module 
CAM RSTN О 1 Software Reset for the Camera Module 


Camera І/Е connections with different mode sensor: 


SPI CCIR656(4 bits) | CCIR656(2 bits) | CCIR656(1 bits) 
CCIRCK PCLK PCLK PCLK PCLK 
CCIRVS CS 
CCIRHS 
CCIRD[0] SPID CCIRD[0] CCIRD[0] CCIRD[0] 
CCIRD[1] CCIRD[1] CCIRD[1] 
CCIRD[?2] CCIRD[2] 
CCIRD[3] CCIRD[3] 
CCIRD[4] 
CCIRD[5] 
CCIRD[6] 
CCIRD[7] 
CCIRD[8] 
CCIRD[9] 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1543 of 1867 


SC77310C Device Specification 


SCL SCL SCL SCL SCL 
SDA SDA SDA SDA SDA 
Clock of Camera Interface 
CAP 
MIPI lane ед Сік тірі 
—————— =P ы 
СІК нок ска 
IMAGE SENSOR m строј 
controller 
| 
CCIRCLK 
22 РССК >  CCIRCLK ДІМ CELL 
CLK TOP 
мак а i CCIRMCLK, MCLK_DIV_CNT 
OSC 


Figure 10-3 clock of CAM_IF 


Camera Interface includes four clock domains. The AHB bus clock: HCLK; CCIR Clock from sensor: 


CCIRCK; clk_mipi from С51-2 host controller 


be faster than clk_ccir апа сік тірі. 


The AHB slave works in AHB domain. Most DCAM component except some logic in CAP works in 
DCAM clock domain. The DCAM clock сап work at 256M, 192M, 76.8М and etc. 


The MCLK of sensor can be supplied from Chip or external oscillator. A extra CLK DLY cell have been 
inserted on CCIRCK path, which can adjust the CCIRCK phase. 


and clock to dcam top; clk_dcam. The dcam clock must 


Timing Diagram of parallel Camera IF 


ірек 
РСК 
пате description minimum | maximum unit 
V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1544 of 1867 


SC77310C Device Specification 


Їрак Clock period of clock PCLK 15.625 = ns 
Бак Frequency of clock PCLK - 64 MHz 
Duty cycle of PCLK should be 1:1; 
DATA[7:0] Y Cb x Y 23 сг x Y Хх 
ta land 
PCLK 
Vsync/ » < > 
Hsync tssu tsha 
PCLK 
name Description minimum maximum 
Тави САМІР data setup time ins - 
Tana CAMIF data hold time 4ns - 
Таш САМІР Vsync/Href setup time 115 
Tsna CAMIF Vsync/Href hold time 4ns 
« 1 frame » 
VSYNC РЕД 
+ э 1 line EV «зи 
НВЕЕ 5 «> t4 
Sample data NEN 
at rising edge 
Y Cb X У Ст У Cb x 
tas," tand 
PCLK | 
пате minimum maximum 
і 4 CYCLE ої PCLK - 
to 4CYCLE of PCLY - 
їз 2CYCLE of PCLK - 
t4 4CYCLE of PCLK - 
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CCIR601 YUV mode timing diagram: 
Vsync/Href (register Sync_polarity =01) 


+ 1 тате р- 


VSYNC 


DATA[7:0] 1233322 9 
сокак | | ИИ (( ШИПИН 


Figure 10-5 timing diagram of CAM IF 601 


JPEG data timing diagram is similar with YUV data mode. 
Following is an example of Vsynv/Hsync(register Sync polarity 210): 


+ 1 тате р- 


VSYNC pe Ја 


DATA. (mena 
скок [LUI ПП 


Figure 10-6 JPG timing diagram of CAM IF 


(1, 2 or 4 bits) 


SPI mode: 
Capture data at 
rising edge 
| 
CS | 
| 
| 
РРАТА ев 
| 


PCLK 
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Figure 10-7 timing diagram of CAM IF SPI mode 


CCIR 656 mode: 


SOL | EOL әй 
РРАТА ЕЕ 00 00 s Y Cb Y Ст || ЕЕ 00 00 і, || X FF 00 00 m 
| | | 
is gg | ШЕ | 
Timing Diagram of image data interface from CIS-2 host controller 
жті | ПО ПЕ] | 
header_en 
virtual channel[1:0] ххх Y Ус ШЕ 
data type[5:0] ххх || DATA TYPE Y XXX 
word. count[15:0] XAR X X ххх 
ecc[7:0] “У | ЕССІ X Xxx 
data en 
csi data[31:0] XXX x DATAO X DATA1 DATA2 » XXX У DATAS b DATA4 DATA5 XXX 
byte en[1:0] XXX X 2511 x ххх X 211 | ххх 


Signal VVALID, HVALID,DVALID are used to indicatethe information about frame start, frame end, line 
start and line end packet. 


Start of frame End of frame 
V P 
4 и 
й ГА 
2 4 


VVALID А 4 


HVALID | — — — — | 


Start of line P DEC End of line 


DVALID 


сік тірі 
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10.2.4 Function Description 
Diagram of DCAM TOP 
DCAM TOP Rotation ROT path 
90/180/270/mirror 
CCIR PATTREN GEN BN ps 
CAM path 0 RAW/JEPG ві 
IYUYV 
1Ү0У420(2- 
CCIR cap top plane) Burst 
YUV >| >| ae >| 
crop && deci 9 
RAW 
p Burst 
и cam раћ src sel CAM path 1 (1296 Width). | 5205 | | АА, € | 
Y Y Buffer Y н | 
CSI сар тірі top м УУ M тїй e —» Scaling » 
РН Еке U и й yy| 42210 422 
YUV crop 8% deci | —— X I— X (| реа | ЧУ Вие ы 42240 420 > 
ВАМ/ „рту | А» е 
Half Word RAW 
1 YUYV cam path2 src sel САМ path 2 (3280 Width) | 64x67 
ar Buffer ------- = 
Y Y 512 |“ р 
AHB Slave Кр м | я Тіт хе | 9] Scaling » » 
НА 9 & џу| 42210422 Burst 
Lp} x [U Pec | uw Вин [39.422 to 420 > gen Ы 
YUYV LLL X16 ——————— 
Memory кете || 
256х34 
У 


Figure 10-8 diagram of DCAM TOP 
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Clock&reset 


RST rst isp n 
GEN ISP ASYNC DCAM TOP 
clk isp FIFO 
rst dcam soft | RST rst сат0 n 
rst camO soft GEN 
elc dear CAM PATH 0 
i rst ccir n 
rst ccir soft ET | CCIF | ASYNG 
clk_ccir и FIFO 
rst dcam soft САР TOP 
rst dcam soft || RST rst cam1 n 
rst cam1 soft GEN 
clk dcam clk dcam CAM PATH 1 
rst ccir soft RST rst_mipi_n ASYNC 
clk_mipi г FIFO 
CAP MIPI 
rst dcam soft | RST rst cam2 n 
аа аа [SER ок сат | САМ PATH 2 
RST ARESETn dcam 
сік axi dcam ӨЕМ 
AXI MASTER 
RST rst rot n 
rst rot soft GEN 
clk dcam ROT PATH 
RST HRESETn dcam 
сік апр асат ӨЕМ 
АНВ SLAVE 


СІК асат : up © 256Mhz, 192, 128, 76.8. 


СІК сег: PCLK from CCIR sensor, or generate from PLL, up to 96 Mhz 
СІК тірі: From МІРІ csi host controller 


ССІК PATTRNE GEN 


FROM 
CCIRCLK PAD 0 | а к сов 


FROM CLKPLL — — — — —»- | САР_ТОР 


CCIR IF 


CCIRMCLK: MCLK to sensor; source clock selection. (96M, 76.8, 48, 26); 
The setting register ССІВ MCLK DIV should be changed from 2 bits to З bits. 


CAP TOP: 


This module was in charge of transacting YUV or JPEG data from sensor. It supports 
down-sampling, image-trimming, frame decimation and etc; 
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1. Interface timing 

1.1. Support YUV4:2:2 and JPEG compression formats; 

1.2. Support Vref/Vsync and Href/Hsync. 

1.3. Support CCIR656 interface 1bit, 2bit and4bit in YUV4:2:2 format. 

1.4. Support SPI sensor. 

1.5. Support sensor's output clock polarity inversion. 

1.6. Sensors input clock is configurable by ARM. 

2. Frame control 

2.1. Support decimation on frames. The decimation factors can be configured by ARM. 

2.2. Which frame is captured could be configured by ARM. 

3. Image Size 

3.1. Support YUV4:2:2 format sensors up to 4092x4092. 

3.2. Support various image sizes smaller than 4092x4092, which is configured by ARM. 

3.3. Support decimation on line and column in YUV4:2:2. The decimation units on the horizontal and 
vertical direction are 1. The decimation factors can be configured independently by ARM. 

3.4. Support trimming images from the sensor in YUV4:2:2. The start point and the end point аге 
configured by ARM. 

4. Whole module could be disabled by ARM based on DCAM working mode. 


CAP MIPI: 
Accept image data from MIPI PHY; 
Support YCbCr from МІРІ; 
Support RAW RGB from MIPI, 8bits, 10bits and 12bits; 
Support JPEG data from МІРІ; 
Support image date interface from CSI-2 host controller; 
. Binning for RAW RGB data. 
Binning algorithm: 


то» c м > 


Original Pixel 


Binning Pixel 


in this algorithm, ‘г pixels are the average of their 2 nearest neighbors as be in the traditional binning. 
However, ‘g’ pixels are the weighted average of their З nearest neighbors. Take ‘gO’ for example. ‘GO’, ‘G1’ 
and ‘G2’ are the З nearest neighbors of ‘g0’ and ‘G1’ shares the same position as “00”, so it gets the 
biggest weight of 2, while weight of ‘GO’ and ‘G2’ are 1. In this way, ‘g’ pixels are equally spaced between ‘г 
pixels and binning correction is no longer needed. The same as binning correction described in section 3, 
pixels at the last column is done in a mirror way, 'G(n)' is the pixel at the last column, 'g(n-1)/2' is the 
weighted average of ‘G(n-1)’, 'G(n)' and ‘С(п-1)т’, which is the mirror of ‘G(n-1)’. 


mirror 


mirror 


Original Pixel 


Binning Pixel 
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SCALING: 


1. Support unsigned YUV422 input, the input data can be from two sources, YUYV DATA from 
CAP, Y frame and UV frame from AXI Master. 
2. Support trimming function before scaling. And the timing size can be programmed by ARM 
3. Scaling factor from 1/4 to 4. 
4. Capture mode and isp review mode scaling output horizontal size up to 4096 in camera path2 in 
normal mode, and output horizontal size up to 6144 in camera path2 in buffer merge mode. 
5. Review mode scaling output horizontal size up to 4096 in camera path 2 in normal mode, and 
output horizontal size up to 8192 in camera path2 in buffer merge mode. 
6. Support YUV422 input and YUV 420 output with scaling. 
7. the 2D scalar has such work parameters: 

(1) Horizontal scaling 

For Y component, using fixed 8-tap and 8-phase filter; 

For U/V component, using fixed 4-tap and 8-phase filter; 

(2) Vertical scaling down 

For Y component, using variable tap and 8-phase filter, 4 <= Ky <= 2M/N <= 16; 

For ОМ component, using variable tap and 8-phase filter, 4 <= Kc = Ky <= 16; 

In YUV 422 to YUV 420 mode 

For ОМ component, using variable tap and 8-phase filter, 4 <= Кс = Ку/2; 

(3) Vertical scaling up 

For Y component, using 4-tap and 8-phase filter; 

For U/V component, using 4-tap and 8-phase filter; 
8. Whole module could be disabled bypassed by ARM based on DCAM working mode. 


NOTE: 
The input and output width of scaling module must be multiple of 4. 


The trimming function only is active in review mode. And it the trimming start and trimming size must 
be 4 aligned. 


Ccir pattern gen: 


Pattern gen module would generate mutiple internal image pattern according to register selections for 
camera path test. Include solor color, color bar and gradient color bar image pattern; 


Support RAW RGB and YUV422 output; 

Support 4 Bayer modes when output RAW RGB format; 

Generate HREF and VSYNC internally or get from sensor ; 

Generate test data internally according to a certain pattern 

Support up to 5 test patterns: solor green, solor red, solor blue, color bars, faded color bars 
. Configurable Blanking timing 

Notes: When in color bars and faded color bars mode, image width must be times of 32 


Timing diagram of pattern output: 


OV BiG NaS 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 


ак ПАРНА А АР РА ВИР А РАЗА А ВР РА А А РР 


Ы > 

VSYNC : Опе frame = (1/30/р5/(1/48МН2) = 1.6M ! 
i м | № ы » » я » жу 

НВЕЕ 4 V Wa gant blank нишки бете чо ите N < end blank 


PRET HH МУ 


D. ШЕ о Хо Ху Хо X ve Хе Xs Хе Х XC Х Х XC nsn МИ 


V BLANK 


H BLANK IMG WIDTH 
V START РЕН » 


sid d 


IMG. HEIGHT 
VALID IMAGE 


V END | 


V BLANK: indicate the line number of vsync blanking; 

V START: indicate the line number from rising edge of Vsync to the first available image data; 
М END: line number from the last image data to Vsync blanking. 

H BLANK: cycle number of line blanking. 


Color bar and fade color bar: 


100% WHITE 
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CCIR 


YUV 
RAW 
JEPG 

SPI 


CSI 


YUV 
RAW 


V.0.1 


SC77310C Device Specification 


Use GenericAXIM instead of ОСАМ AXI MASTER. 


Camera capture path: 


Scaling 
422 to 422 
422 to 420 


Scaling 


422 to 422 
422 to 420 


RAW/JEPG 
CCIR PATTREN GEN NUYV 
cap_top > м 
у м 
; у 
сгор 8% дес! > x % 
| Зепвогјато sel -- сат path1 src sel 
Y Y 
КЕ YUNV 
cap mipi to 
р. три top -» M M Trim 
U U & 
crop && deci x X [US реа | ЧУ 
Half Word RAW 
1YUYV cam path2 src sel 
Y Y 
AHB Slave м БО? тт г 
u & 
х UV Deci UV Buffer 
> э 512 
YUYV x16 
Memory АБУМС | viw 
control FIFO 
2048x34 
А 
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CAM path 0, РЕ"? 


RAW/JEPG 
IYUYV 
IYUV420(2- 


gen 


Mirror 
& 
Flip 


Mirror 
ШЕ & 
Нір 


Burst In к 1 
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Figure 10-9 camera data path 


DCAM TOP 
ВАМИЈЕРО 
CCIR РАТТВЕМ GEN pepe 2 Р А 
CAM path 02779) 
CCIR сар top >| м > | Buffer 
ум | >| x M BE > 7" » 2р BUSE [у 
сгор && дес! х 8 
ВАМ 
ЈЕРО D 
SPI | sensor src sel АХ! | D 
Master R 
CSI cap mipi top (ым а 
ыы U 
YUV crop && deci ~>] Х 
RAW 
Half Word RAW 
IYUYV 
AHB Slave 
Yuyv 
Memory ASYNC 
control FIFO TT 
2048х34 
А 
v 
ISP 
Figure 10-9 camera raw data path 
ELM ыны аны 
CCIR PATTREN GEN 
CCIR cap top 
YUV crop && deci 
RAW 
JEPG D 
SPI | sensor. src. sel аи оао ва CAM path 1 (2048 Width) TT [> Б 
Y Y Buffer | Y y | Buffer gen 
CSI cap mipi top > м M > м > Trim >| 256 [> . Scaling > 512 
у U а Xi6 џуј 42210422 | „рај Митог АХ 
YUV crop && deci Г X x LUN Ded | UV > Buffer Ы 42210420 |-> 52 >| & Master 
RAW Ко x16 Flip 
Half Word RAW 
ryuyy [cam рата src sel CAM path 2 (4416 Width) [Burst 
Y Y өзіні Y | Y purar gen 
AHB Slave > м >| тїт >| хе [>] Scaling > xis > 
u ar Buffer 422 to 422 Mirror 
x ум | Deci UV 512 ум 422 to 420 ОУ | Buffer 
>| >| ше о | 52 P» 8 |» 
xej Ld x16 Flip 
Memory 
control 


Figure 10-10 camera YUV data path 


Three camera capture path is supported in DCAM module, which can be active simultaneously. But раїні 
and path2 have same source which is from sensor. JPEG data and RAW RGB can be capture by camera 
path 0. YCbCr can be capture by both camera path 1 and camera path 2. The output data from pathO can 
be JPEG data and RAW RGB and YUYV and YUV420(2-plane). The output data from pathi апа path2 
сап be YUV422 (2-plane uv ог vu), YUV420 (2-plane uv ог vu), YUV420 (3-ріапе). 


The data source of each camera path can be from parallel or MIPI interface. 
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ISP preview mode: 


DCAM TOP ISP Preview mode 
CCIR PATTREN GEN 
CAM path 0 
M 
CCIR cap-top > м u >| пате Trim ps Pate Burst_ 
x 
RAW crop && deci > x x32 gen 
JEPG D 
SPI | sensor |src sel А > D 
г— cam path1 src sel 
CAM path 1 сЕ Б But R 
Y Y Buffer | У Y шег еп 
CSI сар mipi top ЦЫ m > Е тіп | ———À 238 —>| Scaling > НЕ 9 
U U & LAM | 422 to 422 Mirror AXI 
YUV crop 88 deci >] * x [Oy Pe | uv Tuer) YS 4220420 [OS Ва й Master 
RAW x16 18: Flip 
Half Word RAW 
/YUYV | cam path2 src sel CAM path 2 (4416 Width) 
Burst . 
Y Y Buffer | у у | Buffer dn 
AHB Slave Т P| тїт > 512 |>| Scaling 52 > 9 > 
p u 8 422 to 422 і 
х Wy Deci ум м ВА 422 10 420 М пша ме 
YUYV x16 x16 Ei 
Memory Р 
АЅҮМС 
control pti 
А 
У 
ISP 


In this mode, the ISP. TOP will work with DCAM. Camera sends the image data which was got from МІРІ 
sensor or parallel sensor to module ISP. UVYV data would be sending back from сік (ор domain, after a 


Figure 10-11 ISP preview data path 


series image processing in ISP module. 


This mode can be set 


in camera path1 and camera path 2 and camera path 0. 


Interface between ISP TOP апа ОСАМ TOP: 


Pin Name МО | bits | description 
СІК isp | 1 ISP clock. 
Гр data out O 32 Date to ISP. TOP;include two data format: 
{UYOVY1}; 
(6'h0,RAWO0,6'hO,RAW 1}; 
Гр ма out О 1 Output data valid. 
isp out sof О 1 Output data start flag. 
isp out eof O 1 Output data end flag. 
Isp fifo full | 1 Fifo full from ISP ТОР; this signal was іп сік асат domain. 
Гор data іп | 32 Input data from ISP. TOP. data format:{UYOVY 1}; 
Гр ма in | 1 Input data valid. 
Гр frm sof | 1 Start of frame of data from ISP 
Гр frm eof | 1 END of кате of data from ISP 
dcam fifo full O 1 Indicate the dcam fifo is full, ISP module should hold the data. 
This signal was іп сік isp domain. 


Data from DCAM to ISP: 
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„ә TUULA TULAAN ля ЛЛ 
sw To | To ] A | = == 
SP OUT SOF Ш 

Е | | = 


ISP buffer overflow interrupt would be generated, if ISP FIFO FULL was found. 


Data from ISP to DCAM: 


Data must be hold 
if dcam fifo is full 


| 
| 
| | 
| Ж | 
СІК |5Р | и | 
| | 
ISP. VLD IN 4 
VALID Г | 


DCAM FIFO FULL 


| 
| 
| 
| 
| 
| 

ISP. DATA IN | VALID | \ VALID 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ISP. САР SOF | 
| 
=. 
| 
| 
| 
| 
| 
І 


One cycle pulse 


| 
| 
ISP. САР EOF | 
| 


One cycle pulse 
ISP must keep the output data, if dcam Мо full is set. 
Perfomance requests: 


Pixel data from MIPI: 13M X 24 fps = 312M pixel/s 
Pixel date to ISP (binning is enable): 4M X24 fps = 96M pixel/s 
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Image resizing path 


DCAM TOP Resizing mode 


RAW/JEPG 
RAW/JEPG IYUYV 
IYUYV IYUV420(2- 


CAM path 0, РЕ"? 


CCIR PATTREN GEN 


cap to 
p-top Frame Trim 
Skip 


XECE 


crop && deci 


|— sensor |src sel AXI 


— cam path src sel САМ path 1 (2048 Width) [-S Master 


лоо 


Buffer 
Y en 
cap mipi top М тй ‚Ээ 225 —>) Scaling Li 
p yy| 42210422 Mirror 
crop && deci Deci | UV Вие | | 42240 420 & 
RAW X16 Flip 
Half Word RAW 
РАЈУ САМ path 2 (4416 Width) | Burst 
Buffer j en 
512 |У ; 9 
| хе | Scaling » 
& uv 422 to 422 Mirror 
Buffer | Z| 422 to 420 & | 
x16 Flip 
ASYNC YUYV 
TIPO Burst In - 
2048x34 


ISP 


Figure 10.2-11 resizing data path 


In image resizing path, support different input data format scaling, include YUV422 (2-plane uv ог ми), 
YUV420(2-plane uv or vu), YUYV, YUV420(3-plane). And support different output data format, include 
YUV422(2-plane uv or ми), YUV420(2-plane uv or ми), YUV400, YUV420(3-plane). At same time pathO 
can work in capture mode and output Raw or JEPG data. And both one of path1 or path2 can use for ISP 
preview mode. 


Limited by the size of line buffer, the path1 output width must less than 2048, the path2 output width must 
less than 4416 in scaling slice mode. If in normal resize mode, path1 can expand picture wide size to 4096 
and path2 can expand picture wide size to 8192. 


10.2.5 Control Registers 


Memory map 
ARM base address: DCAM Base Address 


Offset m 
не [Name би | 


0х0000 DCAM CFG DCAM control 


0x0004 CAM CONTROL Camera path control register 
0х0008 САМ РАТНО CFG Camera path 0 configuration 
0x000C CAM PATHO SRC SIZE Camera path 0 source image size 
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Offset қта 
не [Mme би | 


CZE CCIR_PATTERN_CFG Configuration for ccir parrtern 
generation 
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ае |ше || emm oo 


subsample config 


0x00A8 PATH1 SLICE O. VONT Review path1 slice output line 
number 

0x00AC PATH2 SLICE O VONT Review path2 slice output line 
number 


0х00В0 YUV. SHRINK СЕС YUV value shrink threshold 
0х0084 YUV EFFECT CFG YUV value special effect value 
0x00B8 CAM PATHO TRIM START CAM РАТНО Trimming start 
0х00ВС САМ PATHO TRIM SIZE CAM РАТНО Trimming size 
0x00CO FRM ADDR 12 Frame address 12 


О ЕНЕ PI ANN 
pore | 
Ox00FC 

оом аю 
ооо јаве ро OSS 


0х0120 CAP FRM SIZE Current capture size from JPEG or 
spi sensor 


ооз [mece ООО 
ооо [ио ООО ООО 
owm [mecs ро 
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ЕСС 
ооз ио 
oore месо | = ooy y 
еве [weoapsecorac | 
ооо [мием | 
ome [овет | — y 


0x0164 ~ 

0x0400 ~ LUMA HCOEF 1 } hs 

0x0480 ~ Chroma horizontal coefficient table 
0x04F0 ~ А t 

0x06FC LUMA VCOEFF 1 Luma vertical coefficient table 1 
Ox08F0 ~ | СНВОМА VCOEFF 1 Chroma vertical coefficient table 1 
OxOAFC 

0хХ0В00 ~ 

азды БОМАБНООВЕ 4 Luma horizontal coefficient table 2 
0х147С 

0х1480 ~ Chroma horizontal coefficient table 
Oxted LUMA.VCOEFF_2 Luma vertical coefficient table 2 
0х16ЕС 

0x18F0 ~ | СНВОМА VCOEFF 2 Chroma vertical coefficient table 2 
Ox1AFC 
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Offset ЊЕ 
не [Name |» | 


0х8010 МІРІ REDUNDANT МІРІ redundant signal 


Register Descriptions 


10.2.5.1.1 DCAM CFG Registers 
Description: DCAM configuration register 


| ви | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 7 | 16 
| Name | Reserved 


i ONES ООО 
_Peset ОЗ В ПН И ОА ШЕ Е ЕИ А ОИ 
| ви [us | м | із | e Ја" | по| о | ге [7 | е | з | 4 ВЕ 2 | я | о 


САМ РАТН2 | САМ PATH1 


SRC SEL SRC SEL Reserved 


Tyne ЕТСЕ ри о ДЕЛЕ 


Неја Мате R/W Reset Description 
Value 


| [Br] Ro~ јето [мо 


CPI_DATA_ADJ [16] R/W тро 1:{ccir_dat[7:0],2’b00} 
O:ccir_dat[9:0] 

PATH2 LINE BUFFER MERGE | [15] R/W 1'h0 merge раїні scaling line 
buffer to path2, and path1 
scaling should not work. 


CAM PATH2 SRC SEL [14:13] RAN 2710 path 2 source select 
00:sensor source 
01:ISP source 
10:review source 

CAM PATH1 SRC. SEL [12:11] RAN 2710 Path 1 source select 
00:sensor source 
01:ISP source 
10:review source 


CAM РАТНО SRC SEL [10] 0:тот sensor 1: from ISP 
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SENSOR SRC SEL 


јо [|Resewed |. | 
EM PATH2 EB тро Camera path 2 enable; 
1: enable; O:disable; 
CAM РАТНІ EB Camera path 1 enable; 
1: enable; O:disable; 
CAM PATHO EB R/W ТО Camera path 0 enable; 
1: enable; O:disable; 


10.2.5.1.2 CAM CONTROL Registers 
Description: Camera path control register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСІ 


- 0 


| Туре | 


Tie w [wo [aw | је је | ва | во | | 


Неја Мате R/W Reset Description 

Value 
рвав во [м 
САМ2 СОЕЕ АЏТО СОРҮ [17] 1:enable auto copy of camera 
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path 2 coef 

CAM2_COEF _FRC_COPY [16] Write 1 to generate force copy 
pulse of camera path 2 coef 

САМ1 СОЕЕ АЏТО СОРУ [15] 1:enable auto copy of camera 
path 1 coef 

CAM1 COEF FRC COPY [14] Write 1 to generate force copy 
pulse of camera path 1 coef 

CAM2 AUTO COPY [13] 1:enable auto copy of camera 
path 2 

CAM2 FRC COPY [12] Write 1 to generate force copy 
pulse of camera path 2 


CAM1 AUTO COPY [11] 1:enable auto copy of camera 
path 1 


Write 1 to generate force copy 
pulse of camera path 1 
1:enable auto copy of camera 
е 0 


| Reserved ПС 


селосу [п ја | [ena at conr 


CAP_FRC_COPY L——— Write 1 to generate force copy 
pulse 


10.2.5.1.3 CAM PATHO CFG Registers 
Description: Camera path 0 configuration register 


0x0008 Camera path configuration register(Reset 0x0000 0000) CAM PATHO CFG 


| Bt |з | 30 | 29 | 28 Lor 39 | 25 | 24 | 23 | 22 | 21 | 20 | ој 16 | T | 16. 


Reserved 


E jee Ши И 


| Туре | 
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Field Name R/W Reset Description 
Value 


CAMO ROT MODE З 00: погої 
01: flip 
10: 180 
11: mirror 


half word Raw data is needed 


CAMO ODATA MODE [3:2] R/W T’bO Output data format of cam path 0 
00: word 
01: half word 
10:YUYV(1-plane) 
11:YUV420(2-plane) 
FRAME_SKIP [1:0] R/W 270 frame skip for cam pathO 
00:no deci 
01:1/2 
10:1/3 
11:1/4 


10.2.5.1.4 САМ PATHO SRC SIZE Registers 
Description: Camera path 0 source image size register. 


0x000C Camera path 0 source size (Reset:0x0000 0000) 
| Bi | зя | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
| Name | pM 


Reserved CAM PATHO SRC SIZE Y 


Type 


Field Name R/W Reset Description 
ст СИНИ 


|22 1 81:29 | :29] во [зһ | ho | Reserved | 


САМ РАТНО 5ВС SIZE. Y [28:16] | 1380 Height of camera path 0 
source 


CAM PATHO SRC SIZE X ТІ ЕД8 1380 LN СЯ of camera path 0 
source 
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10.2.5.1.5 CAM PATH1 CFG Registers 
Description: Camera path 1 configuration register 


0x0010 Camera path configuration register(Reset 0х0000 0000) CAM PATH1 CFG 


CAM1 REG 


знанні ULAR MOD | САМ! ЕВА | САМІ SLIC 


МЕ SKIP Е МОРЕ 


Ве5 
САМІ ВОТ. САМІ ОПА 
САМІ SC. UV. VER ТАР МОРЕ ТА МОРЕ 
Туре 


Неја Мате R/W Reset Description 
Value 


(20 0 [Bt] [RO | | Reseed 


САМІ SC Y VER ТАР 


CAM1 REGULAR MODE [26:25] | RW гло CAM path 1 regulate mode 
00:by pass 
01: Shrink (Shrink Y value to 
16~235,UV value to 16-240) 
10: Cut (Cut Y and UV value to 
given threshold) 
11: Special effect (Set Y to 255 
if Y value larger than given 
threshold, else to value. UV set 
to fix value) 


CAM1 FRAME SKIP [24:23] | RAW РАЦЕ САМ path 1 frame deci 
00:no deci 
01:1/2 
10:1/3 
11:1/4 


01: review slice mode 
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Cam path rotate can't work in 
slice mode 


js qe qm С 


САМІ ОБАТА MODE [7:6] 2'bO Output data format of cam path 
1: 
00:YUV422 
01:YUV420; 
11:YUV420(3-plane) 


CAM1_DECI_Y_EB [5] 1:enable раіһ1 subsample in У 
direction 


САМ1_РЕС! Y E ае ко 2+0 00:1/2:01:1/4:10:1/8:11:1/16 


САМІ РЕСІ X ЕВ : тро 1:enable раіһ1 subsample in x 
direction 


САМІ БЕСІ X по (Rw — |ZhO |004/2:012/410:1/8:11:1/16 


10.2.5.1.6 САМ PATH1 SRC SIZE Registers 
Description: source image size register of camera path 1. 


0x0014 Camera path 1 source size (Reset:0x0000 0000) CAM PATH1 SRC SIZE 


| ew |æ] so | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 20 20 | № | тв | 17 | 16 
| Name | | м — 


Reserved CAM PATH1 SRC SIZE Y 


Type 


Reserved CAM PATH1 SRC SIZE X 


Type 


Field Name R/W Reset Description 
Value 


[mus [о se [шше 


CAM РАТНІ SRC SIZE У | [28:16] ЖЕ 1380 Source height of camera path 


— — РАТНІ SRC SIZE X ТІ LN 1380 ВИО width of camera path 
1 


10.2.5.1.7 CAM PATH1 DES SIZE Registers 
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Description: Camera destination image size register. 


ан Гэ Го аа [а Ге | аа [а а Гао о о[и е 


Reserved CAM PATH1 DES SIZE Y 


Field Name Reset Description 
Value 


sm qe m eem БЕНЕН 


n—— PATH1 DES SIZE Y | [28:16] 130 Height of camera path 1 
destination 


Го qme mo јо ја 


САМ PATH1 DES SIZE X | [12:0] R/W 13180 Width of camera path 1 
destination 


10.2.5.1.8 САМ PATH1 TRIM START Registers 
Description: Camera path1 trimming start position register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕІ 


Reserved CAM PATH1 TRIM START Y 


wem] ОИ 
ен  KEENERERERERERERERERERENEN 


Field Name R/W Reset Description 
Value 


o |вел | |90  jReemd oo / 


САМ PATH1 TRIM START Y | [28:16] RAN 13'h0 Vertical start position of 
camera path 1 trimming 
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И  |RO јо Reserved 00040 | 


САМ PATH1 TRIM START X | [12:0] ВА 130 Horizontal start position of 
camera path 1 trimming 


10.2.5.1.9 CAM PATH1 TRIM SIZE Registers 
Description: Camera path 1 trimming size register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
ШІ ЕЕС“ тес 


Reserved CAM РАТН1 TRIM SIZE Y 


Reserved CAM РАТН1 TRIM SIZE X 


Field Name R/W Reset Description 
Value 


Lr pa [qe [m þe 


CAM PATH1 TRIM SIZE Y | [28:16] 130 Height of camera path 1 
C 


иваз | 5:13] во [эю по | Reserved | 


CAM PATH1 TRIM SIZE X | [12:0] 13'h0 Width of camera path 1 
trimming 


10.2.5.1.10 CAM PATH2 CFG Registers 
Description: Camera path 2 configuration register 
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Camera path2 configuration register(Reset 0х0000 0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | їв | 17 | 16-. 


CAM2 REG 
CAM2 ЕВА | CAM? SLIC 
САМ2 SC UV VER ТАР САМЕ НОТ, сте CAME ОРА 
UM MODE TA MODE 
Type 


Field Name Reset Description 
Value 


—— REGULAR MODE s 25] 270 some = path 2 regulate mode 
00: by pass 
01: Shrink (Shrink Y value to 
16~235,UV value to 16-240) 
10: Cut (Cut Y and UV value to 
given threshold) 
11: Special effect (Set Y to 255 
if Y value larger than given 
threshold, else to value. UV set 
to fix value) 

CAM2 FRAME SKIP [24:23] CAM path 2 frame deci 
00:no deci 
01:1/2 
10:1/3 
11:1/4 

САМ2 SLICE MODE [22:21] | ВМ гло 00: no slice mode 
01: review slice mode 
10: capture or preview slice 
mode 


CAM2 SC BYPASS [20] 1:bypass camera path 2 scaling 
САМ2 SC. Y VER ТАР [19:16] Y Vertical tap of scaling 
САМ2 SC. UV. VER, ТАР [15:11] UV Vertical tap of scaling 


01: flip 
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11: mirror 


Cam path rotate can't work in 
slice mode 


[m qe |е С И 


CAM2 ODATA MODE [7:6] 290 Output data format of cam path 
1: 
00:YUV422 
01:YUV420; 
11:YUV420(3-plane) 


CAM2_DECI_Y_EB [5] 1:enable path2 subsample in Y 
direction 


CAM2_DECI_Y eter ко 2'һ0 00:1/2:01:1/4:10:1/8:11:1/16 


САМ2 РЕСІ X EB : тро 1:enable path2 subsample in x 
direction 


CAM2 DECI X по = [RW јако |00:1201:1/4:10:1/8;11:1/16 


10.2.5.1.11 САМ РАТН2 SRC SIZE Registers 
Description: source image size register of camera path 2. 


0x0028 Camera path 2 source size (Reset:0x0000 0000) 


| Bt | зт (080 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 2,/% | че | 19 | 17 | 16 
| Name | ГВ А 


Reserved CAM PATH2 SRC.SIZE Y 


Type 


Field Name R/W Reset Description 
= = 


9 | :29] во зно по | Reserved | 


CAM РАТН2 5ВС SIZE Y | [28:16] “| 1380 Source height of camera path 


n— — РАТН2 SRC SIZE X == ЕШ 13710 E width of camera path 
2 


10.2.5.1.12 CAM РАТН2 DES SIZE Registers 
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Description: Destination image size registers. In camera path2 mode. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕЛ 
Ші ання | 


Reserved CAM PATH2 DES SIZE Y 


Field Name Reset Description 
Value 


mus [no [se [mmm — 


n—— PATH2 DES SIZE Y | [28:16] p 13'h0 Source height of camera path 
2 


О qme m s ја 


CAM РАТН2 DES SIZE X | [12:0] 1310 Source width of camera path 
2 


10.2.5.1.13 САМ РАТН2 TRIM START Registers 
Description: Camera path2 trimming start position register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved CAM PATH2 TRIM START Y 


п ОО ОИ 
ен ШЕН 5 С О О ОС ОС ОСИ ОС ОС ОС ОС 


Неја Мате R/W Reset Description 
Value 


|_____________8!29]|во |90 | Reserved oo i 


САМ РАТН2 ТИМ START У | [28:16] R/W 13710 Vertical trimming start 
position of camera path 2 
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peur pe me СС 


НИИ PATH2 TRIM START X > 0] 130 Horizontal trimming start 
position of camera path 2 


10.2.5.1.14 CAM PATH2 TRIM SIZE Registers 
Description: Camera path2 trimming size register 


Lm [э [| wm] s [а | [Ти [о | e] vL 


CAM РАТН2 TRIM SIZE Y 


Field Name R/W Reset Description 
Value 
27 вя [m |359 [Rem _______| 


CAM РАТН2 TRIM SIZE Y [28:16] 13'h0 Trimming height of camera 
path 2 


шел [RO |30 СЕ 


CAM РАТН2 TRIM SIZE X [12:0] 130 Trimming width of camera 
path 2 


10.2.5.1.15 SLICE VER CNT Registers 
Description: Slice vertical counter register. 


Fm [s | є |в [2r 29 [2 [2 | S 2 [8 [9 [19 e [ v [ 1. 
Dae mem | SC 


Reserved SLICE O VONT 


SLICE | VONT 


R/W 
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этш [e [ano С 


SLICE O VONT | [28:16] 13'h0 Current vertical line number of 
output when MIPI RAW data 
slice output is done 


mm |е — СЛР Син 
ЕИ [12:0] 130 Line number of МІРІ RAW slice 
output. 0 means with no need for 
RAW data slice output. 


10.2.5.1.16 ОСАМ ІМТ STS Registers 
Description: DCAM interrupt status register. 


ШІН EE Ге ela elsa] efaa o eee] 
PAT тШ pt 


"d 
Reserved END 


CAM | CAM 
FR LIN 


==" м |“ ре. 
Value 
а mo Гао Rem — 
Ане es јо [№ ‘| Stopstnalotpan? | 
ттш eND fea Ro [mo ааа — 
[mmo rw) — [п [Ro [me ЕТІТГЕГІСЕЕНЕН 
Paz so [ш fro Y ран siant ој camera pana | 
рти so еу fro јо [Pans startof camera pant | 


RAW_SLICE_DONE [18] Ја Slice output done of capture 
RAW 


РАТН2 SLICE DONE [17] во ____|тћо | Slice done of camera path2 
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Data transfer done of rotate 


Internal fifo in сар тірі 
overflow. 


Slice done of camera рат! 


ISP fifo OVF 

JPEG data size exceeded the 
allocated buffer on SDRAM 
Error is found in current frame 


Line error is found in current 
frame. 


Camera Buffer overflow 


Data transfer done of camera 
path1 


Camera Buffer overflow 


Data transfer done of camera 
path1 


CAMO BUF OVF Camera Buffer overflow 


САМО TX DONE [4] Data transfer done of camera 
path1 


CAP EOF Tho Camera |тепасе'5 end of 
frame indication to the next 
module 


CAP_SOF , Camera Interface's start of 
frame indication to the next 
module 


Sensor's end of frame 
indication to Camera Interface 
module 


Sensor's start of frame 
indication to Camera Interface 
module 


10.2.5.1.17 DCAM INT MASK Registers 
Description: DCAM interrupt mask register. 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
С о ех 


Reserved 


44 B . /|w 
[Reset S — à à" ERNEBZHERERENBEREN 
ШИБЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕ ДЕНЕ S a or 


DCAM INT. MASK 


нн 
ПС С С СО С ОС ОС ОС ВС ОСЗ ОС ОС ОС ОС ОС ОС С 


ыш o ою јана 


DCAM INT MASK | [23:0] ВЛМ 2480 ВИЙ 1: ОСАМ interrupt is 
enabled Тог source i 
Bit[i] 0: DCAM interrupt is 
disabled for source i 


10.2.5.1.18 DCAM INT CLR Registers 
Description: DCAM interrupt clear register. 


Pex [po [2 [2 [2 [25 [25 [2 [з [z [э [o | s | e [зт | | 
Dane. Бе а 


Reserved 


ca ЕИ ЕЕ ЕИ СС В ERG С Пс ПЕ ПЕ ПВ ВС 


DCAM INT CLR 


[эш fo [рю seme — — — —] 


DCAM INT CLR | [23:0] RAN 24'h0 Write 1 into Bit[i] to clear bit[i] of 
ISP INT RAW register. 


10.2.5.1.19 DCAM INT RAW Registers 
Description: DCAM interrupt raw register. 


Dame. 
нен [о | 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
С о 


Reserved 


ЕЕ д 
Reset  EBEBZEREREREBERER 
em ЕС ЕС ЕС Е Е ЕТ Е ВЕН o n С s Ian ЕЈ ЕСЈН 


ОСАМ ІМТ RAW 


meajo С С С ОС ОС ОС ВС ОСЗ ОС ОС ОС ОС ОС ОС С 


ао — ee — јан — — — 
ОСАМ ІМТ RAW | [23:0] 24'h0 DCAM interrupt source raw bits 


10.2.5.1.20 FRM ADDR 0 Registers 
Description: Frame address 0 register. 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ата | TR NN 


FRM ADDR 0 


| m | 15 | 1а | 1з | 12 | | по | | ве | 5 | «| з | 2 | ї | о 


| Мате | ЕВМ ADDR 0 
Туре 


FRM ADDR 0 | [31:0] 32'h0 BYTE 


10.2.5.1.21 FRM ADDR 1 Registers 
Description: Frame address 1 register. 
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ЕСИЕЛЕЛЕЛЕЕДЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
е" | Se 


FRM ADDR 1 


| ви |з | «| з | 12 | а [оо [8 |7 о | 5 | «| з | 2 | 1 | о 


FRM_ADDR_1 


ІЕИЕИКИКИКИКНЕНЕИЕНЕНЕНЕНЕНЕНЕНЕН 


FRM ADDR 1 | [31:0] 32'h0 BYTE 


10.2.5.1.22 FRM ADDR 2 Registers 
Description: Frame address 2 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
пале | омање | 


ЕАМ ADDR 2 


10.2.5.1.23 FRM ADDR 3 Registers 
Description: Frame address 3 register. 
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ЕСИЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ССЗ С SS 


FRM ADDR 3 


| ви |з | «| із | 12 j| vo о | в | т |I | 5 | «| з | 2 | 1 | о 


FRM ADDR. З 


Peele lel PPP PPP PPT 


10.2.5.1.24 FRM_ADDR_4 Registers 
Description: Frame address 4 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
ІІ наа 


FRM ADDR 4 


10.2.5.1.25 FRM ADDR 5 Registers 
Description: Frame address 5 register. 
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ви я [зш] ж [и |» |» [а [а [= [и [по о [пе [лт [№ 
ССЗ Se 


ҒАМ ADDR 5 


| ви | 15 | «| з | 12 | а [оо [8 |7 I | 5 | «| з | 2 | 1 | о 


ҒАМ ADDR. 5 


mew Го ере ОС ОСЗ ОСЗ ВС ОС ОС ОС ОС ОС ОС ОС С 


10.2.5.1.26 FRM ADDR 6 Registers 
Description: Frame address 6 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
ІІ нане 


ҒАМ ADDR 6 


10.2.5.1.27 BURST GAP Registers 
Description: Burst gap register. 
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ЕСНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛІЕІ 


САМ1 РАТН ОАР САМ2 РАТН ОАР 


RD BURST САР WR BURST GAP 


Ші 
вези o С ег 


САМ1 РАТН САР ee :25] 8'h0 The interval cycles inserted 
between two block transfer. 
CAM2 РАТН GAP [24:16] The interval cycles inserted 
between two block transfer. 
RD BURST GAP [15:8] RAN 8170 The interval cycles inserted 
between two block transfer. 
WR BURST GAP [7:0] ВА 810 The interval cycles inserted 
between two block transfer. 


10.2.5.1.28 ENDIAN SEL Registers 
Description: Endian select register. 


Lm [spo [s [2 [ [2 | =] = Га Га Га [ж | w [| e | v [ v | 


as EC 

ЗЕВС 2 | wo iu UN EN 
END END 
IAN IAN 


ROT WR E AUS аш CAM PATH2 isis ес РАТНІ зн m m e ~ REV_IN_EN 
NDIAN _ENDIAN_y DIAN_y DIAN_y 


Field Name R/W Reset Description 
Value 
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| САМ РАТНО VU ENDIAN | PATHO VU ENDIAN | САМ РАТНО VU ENDIAN | |20) ЛИ ae |тто | |! уџо. UW UV 


AXI RD WORD ENDIAN [19] тро 64bit AXI data read word 
endian 

AXI WR WORD ENDIAN [18] 64bit AXI data write word 
endian 


ROT RD ENDIAN [17:16] data Endian adjust for rotate 
path ; 
ROT WR ENDIAN [15:14] 


when read data: 

00: original:{B0,B1,B2,B3} 
01:(B3,B2,B1,B0] 
10:82,83,80,81) 
11:{B1,B0,B3,B2} 

data Endian adjust for rotate 
path ; 

when read data: 

00: original:{B0,B1,B2,B3} 
01:83,82,81,80) 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


Y data Endian adjust for rev 
input path ; 

when read data: 

00: original:{B0,B1,B2,B3} 
01:83,82,81,80) 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 

UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:{B0,B1,B2,B3} 
01:83,82,81,80) 
10:82,83,80,81) 
11:{B1,B0,B3,B2} 


Y data Endian oe АЙ for rev 
input oe АЙ 


САМ PATH2 ENDIAN Y | [11:10] 
CAM РАТНІ ENDIAN UV i 


CAM PATH1 ENDIAN Y [7:6] 
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when read data: 

00: original:(B0,B1,B2,B3) 
01:83,82,81,80) 
10:82,83,80,81) 
11:{B1,B0,B3,B2} 

RAW RGB data endian adjust 
for rev output path; 

when write data out: 

00: original:(B0,B1,B2,B3) 
01:83,82,81,80) 
10:82,83,80,81) 
11:{B1,B0,B3,B2} 


REV ІМ ENDIAN UV : у UV ог U or V data Endian 


adjust for rev input path ; 
when read data: 

00: original:{B0,B1,B2,B3} 
01:83,82,81,80) 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


REV IN ЕМОІАМ Y [1:0] R/W 270 Y даа Endian adjust for rev 
input path ; 
when read data: 
00: original:(B0,B1,B2,B3) 
01:83,82,81,80) 
10:82,83,80,81) 
11:{B1,B0,B3,B2} 


10.2.5.1.29 АНВМ 5Т5 Registers 
Description: АНВ master status registers. 
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СИНИ Ето НС 
Pen [= [= | |» | |» |» [и [э Те и [ж [л [в [ т. 


Reserved 


тое | 


CAM 


CAM 
2P 
ROT WR GAP _ | ATH 
го 


ЕС = p С СО С | ви pw p 9 ре 


Неја Мате R/W Reset Description 
Value 


[шш m — [pee [Reno 
CAM2 PATH VDB BUSY | [18] во [tho  |t:busy; O:idle 
САМІ PATH VDB BUSY | [17] во [tho | 1: busy; O:idle 


The interval cycles inserted 
between two rotate block 
transfer. 

олы анат Mone [isi ам о ЕСЕ 

БКТ: СЫ: |n [aw њо ЕТТІТТІГІСГІСІН 

аон vos stor је [ат [ro  [StptereadchamelorAx | 

сама ратн STOP [ы [н [№ |Зерсеврао | 

[cai PATH STOP fia [RW ___| те ___ СТИ 

[wo PATHSTOP fa [RW ЕТЕНЕ Зерсатеарано | 

нон хов ве [m јо | лю ја 

[won vos ss [m [Ro [me ја 

нем еу _ m [RO we [ыу —— 


10.2.5.1.30 FRM ADDR 7 Registers 
Description: Frame address 7 register. 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
СС Se 


ҒАМ ADDR 7 


| ви |з | «| із | 12 | | ю| о | в |7 I | з | «| з | 2 | 1 | о 


FRM ADDR 7 


н lel PPP PPP PPT 


10.2.5.1.31 FRM ADDR 8 Registers 
Description: Frame address 8 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕГІ 
ІІІ нане КЕННЕН 


FRM ADDR 8 


10.2.5.1.32 FRM ADDR 9 Registers 
Description: Frame address 9 register. 
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ви [a [о |» [» [и |» |» [а [ж [= и [ж [1 [в [лт [№ 
ССС | Se 


FRM ADDR 9 


| ви |з | «| 1з | 12 | а |o о [8 |7 о | 5 | «| з | 2 | 1 | о 


ҒАМ ADDR. 9 


н PPP PPP PPT 


10.2.5.1.33 FRM_ADDR_10 Registers 
Description: Frame address 10 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 


FRM ADDR 10 


10.2.5.1.34 FRM ADDR 11 Registers 
Description: Frame address 11 register. 
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ЕСНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
ъе[ пити IT 


FRM ADDR 11 


Type R/W 


______ соо . 6 _-е  _____- 
ЕЛ ПЕС ПСП И EC Е ЗИ ES АПЕЛ Е REESE 
| ви | 15 | 14 | из | а [м oo е | г | 7 Peis | 4 з | | 2 | [0] 
ме _  _ _  _ А Ей 


FRM ADDR 11 


" 


Frame address mapping: 


In different work mode, we need 


Addre Reg сато path сат1 path cam2 path cam1 path cam2 path rotate path 
Name (capture) (capture) (capture) (review) (review) 
Frm addrO Capture 
output : 
Raw; 
Jpeg ; 
УЏУМ ; 
YUV420-Y 
Frm_addr1 Destination Y Destination Y 
Frm_addr2 Destination Destination 
UV/U(3 plane) UV/U(3 plane) 
Frm_addr3 Destination V Destination V 
(3 plane) (3 plane) 
Frm_addr4 Destination Y Destination Y 
Frm_addr5 Destination Destination 
UV/U(3 plane) UV/U(3 plane) 
Frm_addr6 Destination V Destination V 
(3 plane) (3 plane) 
Frm_addr7 Source Y Source Y 
IYUYV IYUYV 
Frm addr8 Source UV/U Source UV/U 
(8 plane) (8 plane) 
Frm addr9 Source V Source V 
(8 plane) (8 plane) 
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Frm addr10 Source 


Frm addr11 Destination 


Frm addr12 | Capture 
output : 


YUV420-UV 


Frame adress update sequence: 

In capture or preview mode, there were two shadow copy mode. At the beginning, the force copy operation 
can update the frame address. After current transfer completed, the internal shadow frm_addr registers 
would be auto updated by hardware. 


vsync_| | 


Sensor_sof 
Transf_done 
Frm_addr 
(accessed by AHB) Addr 0 j4 Addr 1 X Addr 2 
Frm_addr 
(shadowed) Addr 0 Addr 1 X Addr 2 
Force copy at the . 
start Hardware will auto 
shadow the address after 
data transfer done. 
10.2.5.1.35 CCIR PATTERN CFG 


Description: CCIR PATTERN configure register. 
0x0088 CCIR pattern config register(reset 0х0000 0000) CCIR PATTERN CFG 


| Bt [зт | хо | 29 | 2в | 27 | 26 | 25 | зе оз | 22 | 21 | 20 | № | 18 | 17 | 16 


Solor B Solor G 


Type 


Ccir_bayer_ 2 i A CCIR patter 
qu ш С: 
о! = 


| Туре | 
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CCIR bayer mode [7:6] Bayer mode of raw rgb 


CCIR_Vsync_pol [5] R/W тро Polarity of Vsync 
O:active low 
1:active high 

CCIR Href pol [4] R/W 1’b0 Polarity of Href 
Oactive low 
1:active high 


Ccir color mode [3] R/W тро 1:YUYV 
0:RAW Data 
CCIR seq mode [2] R/W тро О М5упс 8 Href from internal 
logic; 
1:Vsync & Href from CCIR PAD. 
ССІН pattern mode | [1:0] R/W 270 00:solor image 
01:color bar 
10:gradient color bar 


Bayer mode Pattern 

0 Odd line : GRGR GRGR ... 
Even line: BGBG BGBG ... 

1 Odd line : RGRG RGRG ... 
Even line: GBGB GBGB ... 

2 Odd line : Вава BGBG ... 
Even line: GRGR ОВСА ... 

3 Odd line : GBGB GBGB ... 
Even line: RGRG RGRG ... 


10.2.5.1.36 CCIR PATTERN SIZE 
Description: CCIR PATTERN configures register. 
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Cm [sTw]m || |» wo [ж [ж [э | e| [л] 
Pane | EE T T NN 


reserved Pattern image height 


еліне [ek [uw [reset vaus јо 
[eus [m јо С O 
[ee [m СС ја 


10.2.5.1.37 CCIR VER BLANK 
Description: CCIR PATTERN vertical blanking configure register. 


Lm [ss po [o [o [2 [25 [| [o | 2 [ипо | s [e [6] 
мерно | юн | 


reserved V END SET 


V START SET V BLANK 


С 
ИСОИ ООО 
ІЕИЕНЕНЕНКБЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


кеге [en [RW [кемуше [бини | 
О С [о С ја | 
К [ъ= [з СООО | 1 
КИ fusa [mw fo ОИ 
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10.2.5.1.38 CCIR HOR BLANK 
Description: CCIR PATTERN horizontal blanking configure register. 


Cm [s 9o [o [o | [25 |» [5 [ж [гт [9 [э [те [т [8 
we == 


Reserved 


ПВС СЕ ПСЕ Л К ЯЕ ЕИ ЕЛ К ЕЕ ПВ 


H BLANK 


ші 
ІЕИЕНЕНЕНКНКНИНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


јав m Гер 
H BLANK [15:0] 16'h40 Cycle number of line blanking 


10.2.5.1.39 REV BURST IN CFG Registers 
Description: «Review burst in source image size and configuration register. 


Lm [s [o [9 [7 [8 [5 [5 [ 8 2 [и T [9 | * [ L8] 


REV 
EW 


REV BURST 
Reserved 


Field Name Reset Description 
Value 


RENEW STAT т 
REV. BURST. ІМРУТ MODE [17:16] Input data format of review 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1590 of 1867 


SC77310C Device Specification 


burst in: 
00:YUV422(2-plane) 
01:YUV420(2-plane) 
10:YUV422(1-plane)(YUYV) 
11:YUV420(3-plane) 


REV. BURST. SUB ЕВ [15] вм ито |1. review subsample enable 
|REV BURST SUB SAMPLE | [14:13] | |Влм | | |2h0  |00:1201:1/4:0:1/8:11:1/16 


REV | PEV BURST SUR SAMPLE SRC_SIZE_X [12:0] БМ 1310 Width of camera path 0 
source 


10.2.5.1.40 REV BURST IN TRIM START Registers 
Description: Review burst in trimming start position register 


m Гэт Гэ а 2] 7] Газ [и [ж [ж [и [ж |9 [18 [7 |] 
ші ПЕРИ“ ССИ 


Reserved REV BURST IN TRIM START Y 


Reserved REV BURST IN TRIM START X 


Type 


Field Name R/W Reset Description 
Value 


REV BURST IN TRIM START Y s 16] 18'h1FFF ле = start position of 
review burst in ЫЕ 


REV BURST ІМ TRIM START X = 13°h1 FFF СИИ start position of 
review burst in trimming 


10.2.5.1.41 REV BURST IN TRIM SIZE Registers 
Description: Review burst in trimming size register 
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Lm [s T9 [s ЕЛ [5 | [5 [2] 8 T | [тв [т [в 


Reserved REV BURST IN TRIM SIZE Y 


Field Name Reset Description 
Value 


Em [o реј 


REV | ——— IN TRIM SIZE Y s 16] 130 Height of review burst in 
trimming 


[C [wem [m se СИ 


REV BURST IN TRIM SIZE X | [12:0] RAN 130 Width of review burst in 
trimming 


10.2.5.1.42 REV SLICE CFG Registers 
Description: Review slice mode configuration register 


Pex [sro [25 |в [27 [29 [25 [24 [2 | 2 а [ж | s [e [в 
Тат р 


САМ2 SLICE О УСМТ TARGET 


R/W 


Field Name R/W Reset Description 
Value 


ја |m m је — 
CAM2 SLICE О VCNT TARGET | [27:15] R/W 130 when сат2 slice mode 
select mode 10, set output 
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n— VER SLICE = 1: indicate current slice is 
last one 


REV SLICE OUT MODE [13] 1:slice output with 
independent frame address 
O:slice output in normal 
mode 

REV SLICE | VCNT [12:0] RAN 130 height size of slice input in 
review path 


10.2.5.1.43 PATH1 SLICE O VCNT Registers 
Description: Review slice mode configuration register 


0х00А8 Camera раїні slice output line number(Reset:0x0000 0000) 


| Bt [si |зо | 29 | 29 | 27 (26 25 | 24 [23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved PATH1 SLICE UV O VONT 


Б -д — 
[Reset  СЕНИЕНЕНЕИНИНЕНЕНЕНЕНСАЛЕЯИЕН 
ЕСИЕЛЕЛЕ АЕ ЖЕЛЕЛЕНЕЖЕЖЕЛЕШЕНЕЗЕ ЕЛЕНЕ 
| Мате | юм О | 


Reserved PATH1 SLICE Y O VONT 


Type 


Field Name R/W Reset Description 


PATH1 SLICE UV O VCNT s 16] EN по Det u size of slice UV 
Г ИНЕ іп camera path 1 


РАТНІ SLICE У О VONT Tm 13'h0 E — size of slice Y output 
in camera path 1 


10.2.5.1.44 PATH2 SLICE O VCNT Registers 
Description: Review slice mode configuration register 
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Cm [sTw]» | а [и |» |» [за | |» [и [| | e v[ 


Reserved PATH2 SLICE UV O VONT 


Type 


ШІНЕЛЕЛЕЛЕЛЕНЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


Неја Мате Reset Description 
Value 


эги [no — [sm [инея — — — 


PATH2 n— A UV O VONT s 16] 1310 height size of slice UV 
output in camera path 2 


[C ees |n [se mem ООО 


PATH2 SLICE Y О УСМТ [12:0] 130 height size of slice Y output 
іп camera path 2 


10.2.5.1.45 YUV SHRINK CFG Registers 
Description: yuv shrink configure register. 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


SHRINK UV DN TH SHRINK UV UP TH 


SHRINK Y DN TH SHRINK Y UP TH 


ІІ 
reel DP PPP PPP Pll 
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SHRINK. Y UP TH [7:0] regular mode 2 y up threshold 


10.2.5.1.46 YUV EFFECT CFG Registers 
Description: yuv special effect configure register. 


Cm [и зо Га [и |» |» | |» [ [и [по | | e| [пе 
Кај 


Reserved EFFECT V TH 


EFFECT U TH EFFECT Y TH 


ШІ 
гг 


јо јо foo frema | 


10.2.5.1.47 САМ РАТНО TRIM START Registers 
Description: Camera pathO trimming start position-register 


Рв а зе Га а ае Газ Ган а Га Га ре о Ге Ге Геј 


САМ РАТНО TRIM START Y 
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[em qe Бю С 


САМ: PATHO TRIM START Y | [28:16] 13'h0 Vertical start position of 
camera го - 1 trimming 


CAM PATHO TRIM START X PE 13'h0 E — start position of 
camera path 1 trimming 


10.2.5.1.48 CAM PATHO TRIM SIZE Registers 
Description: Camera path 0 trimming size register 


охоовс Camera раїно trim size (Reset:0x0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


т... д 
Reset ЕНЕЗЕНЕНЕИНЕНЕНЕНЕНЕНЕНЕНЕЯ 
| gr [ss | 1а | 1з | 12 | jj о | вз | т [віз ја зјгј тој 
| Name | Reseved | САМ РАТНО TRIM SIZE X 


Type 


Field Name R/W Reset Description 
LEE AN 


и 1194.29 | :29] во |з по | Reserved = | 


САМ PATHO TRIM SIZE Y | [28:16] 130 Height of camera path 1 
е 


n— PATHO TRIM SIZE X б 130 Width of camera I — 
trimming 


10.2.5.1.49 FRM АРОН 12 Registers 
Description: Frame address 12 register. 
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Dee [и [о |» [» [и |в |» [а [ж [= и [юр о [т [т [№ 


FRM ADDR 12 


| ви |з | «| із | 12 | „| ю| о [8 | [Ie | з | «| з | 2 | 1 | о 


ЕВМ ADDR-12 


пе До ре Те є 21212» yp PPP PPT 


10.2.5.1.50 САР ССІВ СТВІ 
Description: CAP control register. 


CAP control register(reset 0х0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | яв | 17 | 16 | 
ае лива | 


Reserved 


cir бор 
vsy | HRE сс 
Reserved CAP ti МО | YUV ТУРЕ ЧЕ SENSOR M 
END 
ДЕ POL oL 


m Ел 


n— IF MODE : 0:9] 270 00:8bit interface mode 
01:4bit interface mode 
10:2bit interface mode 
11:1bit interface mode 
For CCIR656 or CCIR 601 

YUV_TYPE [8:7] YUV sequence of sensor: 
0: YOUOY1V1 
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1:YOVOY1U0 
2:U0YOVOY 1 
3:VOYOUOY 1 


1:capture multiple frame 
0: only capture one frame 


1: check spi sensor line error 


VSYNC_POL [4] і Ројату ої Мзупс 
0: active low 
1: active high 


HREF POL [3] | Ројату of Href 
0: active low 
1: active high 


SENSOR MODE [2:1] RAN 270 00:ҮОУ, force copy is 
suggested. 
01:SPI :auto copy 
10:JPEG autocopy 
11: RAW RGB 
R 


ССІН 656 sel AN ТО 1: ссіг656 mode 


Іп ССІН656, опіу Тогсе сору 
сап бе изе. 


O:ccir601 


10.2.5.1.51 CAP CCIR FRM CTRL 
Description: CAP frame count register. 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Т 


В 
ЕР ШЕКЕР: ___- 


1 | со |. оо 
L3 ___ : |: | | | 


[ыз о — ee |ә — — — — 
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CAP FRM CLR [22] WO то If this bit is 1, the frame-counter 
will be “0” at the next frame start, 
and then this bit is self-cleared 
by HW. 

САР ЕВМ СМТ [21:16] 6ћ0 The counter is for the frames, 
which CAP issues to the next 
modules. 


[ws о је 


CAP ЕВМ ПЕС! | [5:4] R/W 210 00:по десі 
01:1/2 
10:1/3 
11:1/4 
зепзог 5 frames. 


Моіе: 


e When switch to capture mode, skip a few frame is suggested after configuring sensor, so set 
the РВЕ ЗКІР СМТ to neglect the frame we not interested . 


10.2.5.1.52 CAP CCIR START 
Description: CAP start register. 


Lm [s [o [o [эт [9 |» | [з [зе Га [9] s e | v [в 
L3 Сан 


Reserved CAP START Y 


Reserved CAP START X 


Type R/W 


ШІ ë « | о |-> о | о |' | о | о | о || о |о| о 


јо [s [mo ema | 
[ mss [so foo әм | 


CAP START. X | [12:0] RAN 13'h80 Start X position 
2N — 1 in YUV mode 
N-1 in RAW RGB mode 
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10.2.5.1.53 CAP CCIR END 
Description: CAP end register. 


"ви [з [| ж] [г [ж [э [| [э [э [зт [в [з [зв [лт [в] 
тен | NN ою 


[Reset ë « | о |». 2 | :| | |" |" |" | | |“ 


Ls. mem Cm |ы С 
вен eum. few uer атамен з 


БЕНЕН END X - 0] 13'hFF END X position 
2N — 1 in YUV mode 
N-1 in RAW RGB mode 


10.2.5.1.54 CAP CCIR IMG DECI 
Description: CAP image decimation register. 


[тото одр таве decimation eat ои юй | скоро 
Cm [sT9]2 [2 [v [w [5 [a [5 [2] [o | 5 [s [ w]e 
Кеј =, 


Reserved 


Reserved CAP. E CAP. Md 


wes 
Preset Po СИ СА С СИ СА С СИ СИ А С СИ ИСА 


[mm — e — — [eee 


CAP DECI Y [3:2] R/W 270 Y direction decimation factor 
0: Disable 
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X direction decimation factor 


0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


10.2.5.1.55 ATV_MODE_FIX 


ШІНЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
[heme | 


THRESHOLD END 


[em ю [эю С — — — —] 
тняевно en m [aw re [тел | 


10.2.5.1.56 CAP OBSERVE 
Description: CAP observe register. 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


Ter [RO [am 
CAP OBSERVE о ____|еам | | Enable signal for observing 


10.2.5.1.57 CAP JPG CTL 
Description: CAP JPEG control register. 


Pex [и [о |» Га [и |» |» | [а [и [по | пе [пе [т [пе 
С З 


Reserved 


Reserved JPG MEM SIZE 


Dame. 
ИССИ 
пева ЕЕЕ о С ОС ОС ОС ОС О ОС ОС С 


на о јак 


JPG buf SIZE R/W 10’hO The JPEG buffer size in 
external memory, which was 
prepared by software. 
(unit:32K BYTE) 

0: No limit 
1: 28K BYTE 
N:N* 32K 
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= | | | | | 


10.2.5.1.58 САР ЕВМ SIZE 
Description: CAP Нате size register. 


ото з [САР пате зневагою о | НС оС 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
пале О О 


Reserved CAP FRM SIZE 


FL Л Е А e ЕУ ИЕН ИУ 


САР FRM SIZE 
Type 


у= fo СС — — — ] 


CAP FRM SIZE [23:0] 24'h0 Size of current frame, the unit 
is BYTE,only active in spi or 
jpeg mode 


10.2.5.1.59 CAP SPI CFG 
Description: SPI original width register. 


[тош [CAP сом esterno | CW-SPLoFG 
ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
име | ин 


Reserved 


[ees [о Ген 


SPI ORIG. WIDTH [12:0] 1380 Width of original image from 
sensor 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1603 of 1867 


SC77310C Device Specification 


Lu qp wq n В 


10.2.5.1.60 MIPI CAP CFG 
Description: MIPI CAP CFG register. 


0x0128 САР МІРІ control register(reset 0х0000 0000) САР МІРІ CFG 


| ew | за | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 (2 | 21/20 |19 | 16 | 17/16, 


Reserved 


Res 
MIPI YUV T MIPI DATA MIPI DATA 
E a == И Ш b: 


| Type | 


И a o ЕЕ 


МІРІ ҮОУ TYPE [8:7] ВА 270 YUV sequence of sensor data: 
0:YOUOY1V1 
1:YOVOY1UO 
2:U0YOVOY 1 
3:VOYOUOY 1 


CAP_MIPI_MODE RAN ТО 1:сар ге multiple frame 
0: only capture опе frame 
Mipi href sel [5] RAN "ло 1:check hvalid; О:оту check 
dvalid; 


MIPI DATA BITS [4:3] RAN 270 00:8bits 
01:10bits 
10:12bits 


MIPI DATA MODE [2:1] RAN 2'h0 00: YUV, 
10:JPEG 
11:RAW 
RAWRGB DATA MODE RAN тро 0:Packed; 
1:half word per pixel 


10.2.5.1.61 MIPI_CAP_FRM_CTRL 
Description: MIPI CAP frame count register. 
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0х012С МІРІ CAP frame control (Reset 0x0000_000F) о 


re Гэ а Га Г Га [Г Га Гера [в ee 


E и MN 


Reserved а 7 МІРІ РВЕ SKIP СМТ 


w| ЫЫ m [ m 
LTIENERENESERESERENERERERNERENERENEN 
ЕТІ Jon [mw [reset ЕТТІ — — — ] 


[mes јо ee — [meme — | 


МІРІ САР FRM СІВ | [22] WO 1710 If this bitis 1, the frame-counter 
will бе “0” at the next frame 
start, and then this bit is 
self-cleared by HW. 

МР! САР. FRM СМТ | [21:16] 6’hO The counter is for the frames, 
which CAP issues to the next 
modules. 


бо о ов 


МІРІ САР РАМ РЕСІ | [5:4] RAN 270 00:по десі 
01:1/2 
10:1/3 
11:1/4 


МІРІ РВЕ 5КР СМТ | [3:0] RAN 4'hF The frame counter to skip 
sensor's frames. 


Note: 


e When switch to capture mode, skip a few frame is suggested after configuring sensor, so set 
the РВЕ ЗКІР CNT to neglect the frame we not interested . 


10.2.5.1.62 MIPI CAP START 
Description: MIPI CAP start register. 
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[ss СЕТИ МАРА 
ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved MIPI CAP START Y 


те | пина 


[mes fo f meme | 
[me [so |ә әммә 


10.2.5.1.63 МІРІ CAP END 
Description: MIPI CAP end register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
С ноу 1 


Reserved MIPI CAP END Y 


'BLIEICIEJEREIEHESESESERERESESEBES 


[mes — |n [ano ја 
[ — . mea [о [sm [шее —— 
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10.2.5.1.64 MIPI CAP IMG DECI 
Description: CAP image decimation register. 


Cm [= |» | 2] 2] 7 [w [5 |» [ж [2] T | s [| [ v іє, 
Кеј З 


Reserved 


[mm [mo [мю 


МІРІ САР РЕСІ Y | [3:2] R/W 270 Y direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


МІРІ САР DECI X | [1:0] R/W 290 X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
Only support 1/2 binning in RAW 
RGB mode. 
Bit 0: 1: 1/2 bining for camera 
path; 
Bit 1: 1: 1/2 bining for ISP 
preview path. 


10.2.5.1.65 MIPI CAP JPG CTL 
Description: МІРІ CAP JPEG control register. 
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Pee я [о |» Га Га |» |» | [а |» и || [в [т [№ 


Reserved 


Reserved МІРІ JPG. MEM SIZE 


ші 
Uwe Дю 7 ОИ 
ret Ee Ee Eee Ee С 2 1215 151515 Го ISI I. 


[meg [ш јак 


МІРІ JPG buf SIZE The JPEG buffer size in 
external memory, which was 
prepared by software. 
(unit:32K BYTE) 


0: No limit 
1: 23K BYTE 


N:N* 32K 


10.2.5.1.66 MIPI CAP FRM SIZE 
Description: MIPI CAP frame size register. 


Ги [о | 2] 2 | 7] » |» а а [з [и [о | » [зв [лт [в 


Reserved МІРІ CAP. FRM SIZE 


ERE ОЗ ВЕ se REST ROS a ЕЗ 
зэ) 09 мешам (| 


МІРІ САР FRM SIZE 


wef ОО 
ЛЕНЕНИИЕНЕНЕНКИКИЕЛЕЛЕНЕНЕНЕНЕНЕН 


О ГИ [о [ee ја 


МІРІ САР FRM SIZE [23:0] 24780 Size of current frame, the unit 
is BYTE,only active in spi or 
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| ге |] | ieoa 


10.2.5.1.67 CAP SENSOR CTRL 
Description: sensor control register 


Lm [= [о o |в [2 [2 [25 [2 [а [ [= [9 | » [| e [ v |] 


Reserved 


[eem o — [eee 
conast 2 — [ew fem [SS 
cae Jea — ІС — ex о о — — — — — 


10.2.5.1.68 BLC CFG 
Description: BLC block control register 
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0x0148 BLC block control register (Reset 0х0000 0000) BLC CFG 


Reserved 


SUM PRE SHIFT SUM SHIFT 


с a м 2.1” 


ыты юш — m heme . _ 
эы m foo ewe — 


BLC MODE [3] RAN тро 1:if sum less than target, 
compensate 
0:1 sum less than target , no 
compensate 

BAYER MODE [2:1] R/W 270 00: keep the old 
01:[1,0],[3,2] 
10:[2,3], [0,1] 
113,2] [1,0] 


10.2.5.1.69 BLC START 
Description: BLC start register. 
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Рв ec 
Ішті м 


Reserved BLC START Y 


ШІ  ЕНЕНЕНЕНЛИЕНЕНЕНЕСЕНЕНЕНЕН 


Сјај fm feme | 
[ [mss во ре ја | 


10.2.5.1.70 BLC END 
Description: BLC end register. 


ЕВИ СС | 6 — 
ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІШІ о S 


Reserved BLC END Y 


оао ee тәме — — —] 
Сјај me — ја | 


10.2.5.1.71 ВІС ТАНСЕТ 
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Description: BLC target register. 


[mom 0 Івіовненаюномою мо НИСЕ ЗИ 
ШІНЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ІСІГІ БЕК :Х Р 


TARGET 3 TARGET 2 


ТАВСЕТ_1 ТАВСЕТ_0 


ШІ 
а TPP PP lth PPP PPP 


10.2.5.1.72 BLC_ MANUAL 
Description: BLC manual register. 


Pee [=~ | 2] 2 [7] » |» [и] Га [= [о [19 е [т [в 
ера СН 


MANUAL 3 MANUAL 2 


MANUAL 1 MANUAL 0 


name | 
ЛЕНИЛЕНЕЕЕНЕНЕНЕНИЕЛЕНЕНЕЛЕНЕНЕЛЕН 
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10.2.5.1.73 BLC VALUFE1 
Description: ВЕС VALUE1 register. 


Cm [s Tw] [o v [: [5] [ж [ж [т [ж [тэ [ [т [в 
реј memo СН 


Reserved BLC VALUE1 


Type RO R/W 


ший ом 
ША  ДДШЕЕНЕНЕЗИНЕНЕНЕНЕНЕНЕН 
| Bk 115014 ајајијојо | ај| тјејвјчјзјгј тој 
| ете т 220 эск ОИ 


Reserved BLC VALUEO 


RO R/W 


[ier fo ею әмбе | 
с-ш” [ess so [шю (ыса | 
[sor [ao [eno ја | 
[cvmu [eo [ao — —]ww [исә — — — ] 


10.2.5.1.74 BLC VALUE2 
Description: ВЕС VALUE1 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛ 
С ИС зомшо _ 
ГЕЧЕЛЕАКАКАКАЕЛЕНЕНКИЕНЕНЕНКИКИКИКИ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 

ЕЕ“ м 7 


Reserved BLC VALUE2 


| Name 
но но 
| пеге:  КЕЕНЕНЕНЕНЕНЕНЕНЕНЕН 


ПО ІСІНЕН шо — ee Се — — — —] 
ве [ess јо ww — [ем | 
ШЕННЕН ТІС fo ја Се | 
кече [eo [ao ою асна 
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10.2.5.1.75 SCALING COEF TABLE 
The scaling coefficient fixed-point precision is 9-bit, range from [-2.0, 1.9921875] 
COEF table 1: 


Luma horizontal coeffient table: 8X72 


| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 
| Name | ШОМА НСО 


Reserved 
me [UU 
Reset | |» ВОИ [о СИ Го | о а а | о ОИ s NN 
ЕН ППБ РЕД НИ ПСП ЕС ЕВ ВС 
| Мате | LUMA НСОЕЕ 1[0][17:0] 
| пеге: | о | о | о | с 197| о | о | о | о |» oj[sjojojo]o 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


LUMA НСО 
Reserved EF 1[0][35:1 
8] 


Lm [seo |з [2e [2 25 [25 [8 Газ [22 | n [ | s [e [зт [в 


LUMA HCO 
Reserved EF 1[0][53:3 
6] 


Reset · | || | | „| о „| о До оо А 
ЖЕЛ ЕПА ЕЛЕ ЙЕЗЕ or КЗ И ИЕЯКИЕЯЕ И 
Name | Со манні | 


ОМА HCOEF 1[0][53:36] 


ве o С С ОС ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС ОС ОС С С 
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ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


LUMA НСО 
Reserved EF 1[0][71:5 
4] 


Chroma horizontal coefficient table: 8X36 


0x0480 Chroma horizontal coefficient 1 [0] (Reset 0х0000 0000) CHROMA НСОЕР ax 


KCNERESEIEJESEJESEIERERERESCEETERE 


CHROMA H 
Reserved COEF 11011 
7:0] 


ШО ~ _ 
Peset REENKENENKENENESENENESENENENES : | : 
ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЖЛЕНЕМЕЛЕЛЕЕЕЛЕНЕНЕ 
| Мате | CHROMA НСОЕЕ 1[0][17:0] 

Ш-ЛЕМЕЗЛЕЖЕШЕЛЕЛЕРНЛЕНЕШЕНЕЖЕНЕЛЕЛЕЙ 


0х0484 Chroma horizontal coefficient 1 [0] (Reset 0х0000 0000) CHROMA-HCOEF = 


з аэ а Гаа Гаа Га [Га [я ee 


СНВОМА_Н 
Reserved COEF_1[0][3 
5:18 


Шы ERIS eae EG C ОБ Е ПЕ ГИ ЕЕ ЕЗ 
Name | ии |7. , 


СНВОМА НСОЕЕ 1[01[35:18] 
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Vertical coefficient table: 132X8 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
С З 08 


Reserved 


Reserved LUMA VCOEF 1[0] 


| Name | 
E33 а д 
Reset ë : |: | :| :| :| : || |: | 


10.2.5.1.76 ВОТАТЕ PATH СЕС Registers 
Description: Rotate path control register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
Dune ETT TUUM TT 


Reserved 


Field Name R/W Reset Description 
Value 
шы ро [жю 


ROT UV 422 mode [4] RAN 110 1: uv 422 half word mode 
0: uv 420 mode 

ROT MODE [3:2] RAN 2'hO 00:90 
01:270 
10:180 
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ра па 11: horizontal mirror 


ROT. FORMAT 1:enable half word mode, 
О:епаріе byte mode, 


10.2.5.1.77 ROTATE SRC WIDTH Registers 
Description: Rotate Source width size register. 


Lm [sro [o |в [2r [25 [2 [ж] [2 Га [ 9 | s [ e [ v [в 
ер == 


Reserved 
Турс СО = _________-| 
| B | 15 | та | 1з | 12 лю {ә |з | 7 | е|5 | 4|з|2| | 0 
тре | ЕС - ~ | 


И СЕ И СИЕ 
ВОТАТЕ SRC SIZE X | [12:0] 1280 Width of rotate source 


10.2.5.1.78 ROTATE OFFSET START Registers 
Description: offset position of original iamge register; 


и [и [о | ае | 7 |з | = [и] [ [и [по | lel vo 


Reserved ROT SRC OFFSET Y 


se ВЕ ЕСО Е EIS КЕЛЕИ 


ВОТ SRC OFFSET X 


ВОТ SRC OFFSET 
У 


R/W R/W 


[rere |ю С meme —  — — 
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ВОТ SRC OFFSET Y | [25:13] 1380 Start Y position in original 
image 


ВОТ SRC. OFFSET X | [12:0] 1380 Start X position in original 
image 


10.2.5.1.79 ROTATE IMG SIZE Registers 
Description: Source image size register; 


зао [Source mage sizo еј wasze 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Ші ИИ ИНЕ 


Reserved ROT IMG SIZE Y 


| Мате | ROT IMG SIZE Y ROT IMG SIZE X 


Type 


а [m — — ee Sema — — —] 


Note: Image size must be multiple of 4 when 422 or 420 2-plane mode, and image size must be multiple of 
8 when 420 3-plane mode. 


10.2.5.1.80 MIPI REDUNDANT Registers 
Description: Source image size register; 
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Lm [s T9 po 2 [2 29 [25 [2 [в [2 [т T9 | 9 [тв [тт [в 


Reserved 
Type | | | | 
Peset (ДЕНИ КИ И И ИЕ s ЕИ И И sso s ШИ 
CR ПАПЕ КЕ ЕС Й ПЗ Й ПЕ БВ ПС 


IDI ECC IDI DATA TYPE 


Т" ою | је 
LI | Го ере ОС С ОСЗ ОС УГ 


[mss |n — — [wm mee — — — 
тюс — men [ro |ғө [шко 
low nee [es fro је СС ЗИ 
Doreen ew [io |но [ro оне | 


Parameter explain : if in byte mode all parameter as same as C mode, but in half word mode, 
parameter with x direction need divide 2 


Address | Register Signal R/W Description 
Name Name 
0x0400 ОМА HCOE | Video шта | [17:0] | RW | 18'hO | Video luma horizontal 
FF[0] 1 . horizontal | coefficient[17:0] 
0x0404 | LUMA НСОЕ | “ое [17:0] | ВАМ | 1850 | Video шта horizontal 
FF[0] 2 coefficient[35:18] 
0x0408 LUMA HCOE [17:0] R/W | 18'hO | Video luma horizontal 
FF[0] 3 coefficient[53:36] 


0х040С | LUMA_HCOE [17:0] | RW | 4810 | Video luma horizontal 
FF[0] 4 С = :54] 

0x0410 LUMA HCOE | Video luma | [17:0] RAN | 18'hO ЕИ ита horizontal 
ЕЕ] 1 . horizontal | coefficient[17:0] 

0x0414 |LUMA НСОЕ | “де! [17:0] | ВАМ | чвно | Video luma horizontal 
РЕП] 2 coefficient[35:18] 
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Address | Register Signal R/W Description 
Name Name 

0x0418 LUMA HCOE [17:0] R/W | 18'hO | Video luma horizontal 
FF[1] 3 coefficient[53:36] 

0x041C LUMA_HCOE [17:0] | RW | 1870 | Video luma horizontal 
РЕДА coefficient[71:54] 


0х0420 LUMA HCOE | Video шта | [17:0] R/W | 1810 | Video luma horizontal 
FF[2] 1 . horizontal - coefficient[17:0] 
0x0424 | ЦЈМА НСОЕ | 70912 [17:0] | RW | 1850 | Video шта horizontal 
FF[2] 2 соећсјеп 35:18] 
0х0428 LUMA HCOE [17:0] R/W | 18'hO | Video luma horizontal 
FF[2] 3 coefficient[53:36] 
0x042C LUMA_HCOE [17:0] | RW | 18Һ0 | Video luma horizontal 
FF[2] 4 Е == :54] 


0x0470 VID LUMA Н | Video та | [17:0] RAN | 18'hO ——Ü luma horizontal 
COEFF[T] 1 . horizontal - coefficient[17:0] 
0x0474 | VID Luma н | 209017) [17:0] | ВАМ | 18'h0 | Video luma horizontal 
COEFF[7] 2 coefficient[35:18] 
0x0478 VID LUMA H [17:0] R/W | 18'hO. | Video luma horizontal 
COEFF[7] З coefficient[53:36] 
0x047C VID LUMA H [17:0] RAW | 18ћ0 | Video luma horizontal 
COEFF[7] 4 ке :54| 


0х0480 VID СННОМА | Video chro | [17:0] | RAW | 1810 | Video НЕ horizontal 
. НСОЕЕЕ LO | ma horizont coefficient[17:0] 
М/О] al coeff low 
[0] 
0x0484 VID CHROMA | Video chro [17:0] | RW | 18Һ0 | Video chroma horizontal 
. НСОЕЕЕ НІ | та horizont coefficient[17:0] 
GH[O0] al coeff hig 
ШИ 


0х0488 VID CHROMA | Video chro [17:0] | RAW | 18'hO | Video Chroma horizontal 
 HCOEFF LO | ma horizont coefficient[17:0] 
al coeff low 
[7] 
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Address | Register Signal R/W Description 
Name Name 


0x048C VID CHROMA | Video chro [17:0] | RAW | 18'hO | Video chroma horizontal 
 HCOEFF HI | ma horizont coefficient[17:0] 
al coeff hig 


0x04B8 VID CHROMA | Video chro [17:0] | RAW | 18'hO | Video Chroma horizontal 
 HCOEFF LO | ma horizont coefficient[17:0] 
МІГ al coeff low 
0х04ВС | VID CHROMA | Video chro [17:0] | RW | 18'hO | Video chroma horizontal 
 HCOEFF НІ | ma horizont coefficient[17:0] 
GH[7] al coeff hig 
h 


0x04F0 | Video luma Vertical 
COEFF[0] . vertical co coefficient[8:0] 
eff[0] 


[mener Е [= [мее — 


0х04Ғ4 VID LUMA V | Video шта RAN | 9'hO Video luma Vertical 
COEFF[1] _vertical_co coefficient[8:0] 


wen [Rea | аа 


Video luma Vertical 
. vertical co coefficient[8:0] 
eff[131] 


Video chroma Vertical 
. VCOEFF[0] ma vertical _ coefficient[8:0] 
coeff[0] 


we [зы [= Rem — .  ] 


0x08F4 VID CHROMA | Video chro RAN | 9'hO Video chroma Vertical 
- VCOEFF [1] ma vertical | coefficient[8:0] 
coeff [1] 


wes [эзы | Rem  . 
ЕП 121112 ë 18 
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Address | Register Signal R/W Description 
Name Name 


_ Video chroma Vertical 
ma vertical - coefficient[8:0] 
coeff [131] 


ае [экы [с seme — | 


COEF table 2: 


Address | Register Signal R/W Description 
Name Name 


0x1400 LUMA HCOE | Video luma | [17:0] R/W | 18'hO | Video luma horizontal 
FF[0] 1 . horizontal _ coefficient[17:0] 


FF[0] 2 coefficient[35:18] 
FF[0] 3 oed 
FF[0] 4 coefficient[7 1:54] 
LI LL M 
FF[1] 1 . horizontal _ coefficient[17:0] 
ҒҒП| 2 coefficient[35:18] 
FF[1] 3 и adici 
ЕЕП1 4 coefficient[71:54] 
Реј ау Су Ре 
FF[2] 1 . horizontal | coefficient[17:0] 
FF[2] 2 coefficient[35:18] 
FF[2] | 3 о а 
FF[2] 4 —— n mm :54] 
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Address | Register Signal R/W Description 
Name Name 
0x1470 VID LUMA Н | Video шта | [17:0] | RAW | 18'hO | Video шта horizontal 
COEFF[T] 1 . horizontal - coefficient[17:0] 
0x1474 мір Luma H | 299017) [17:0] | ВАМ | чвно | Video luma horizontal 
COEFF[7] 2 coefficient[35:18] 
0x1478 VID LUMA H [17:0] RAW |1880 | Video luma horizontal 
COEFF[7] З coefficient[53:36] 
0x147C VID LUMA H [17:0] R/W | 18'hO | Video luma horizontal 
COEFF[7] 4 BEES :54] 


0x1480 VID CHROMA | Video chro [17:0] | RW | 18Һ0 | Video n horizontal 
. HCOEFF LO | ma horizont coefficient[17:0] 
М/О] al coeff low 
[0] 
0x1484 VID CHROMA | Video chro [17:0] | RAW | 1870 | Video chroma horizontal 
JHCOEFF НІ | та horizont coefficient[17:0] 
GH[0] al coeff hig 
h[0] 


0x1488 МО СНВОМА | Video chro | [17:0] | RW | 18'hO0 | Video Chroma horizontal 
JHCOEFF LO | ma horizont coefficient[17:0] 
МИЛ] al coeff low 
[7] 
0x148C | VID CHROMA | Video chro | [17:0] | RW | 1880 | Video chroma horizontal 
. НСОЕЕЕ НІ | та horizont coefficient[17:0] 
al coeff hig 


VID CHROMA | Video chro. | [17:0] | RAW | 18'hO | Video Chroma horizontal 
. HCOEFF LO | ma horizont coefficient[17:0] 
МІГ al coeff low 
0х14ВС | VID CHROMA | Video chro | [17:0] | RW | 18'hO | Video chroma horizontal 
JHCOEFF HI | ma horizont coefficient[17:0] 
GH[7] al coeff hig 
h 


0х14Ғ0 VID LUMA V | Video шта RAN | 9'hO Video luma Vertical 
. vertical co coefficient[8:0] 
eff[0] 


[wee Jera [с ООО 
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Address | Register Signal R/W Description 
Name Name 

Ox14F4 VID LUMA V | Video luma R/W | 9'hO Video luma Vertical 
COEFF[1] _vertical_co coefficient[8:0] 


[mene [зы | [с [ее — 


0х16ЕС Video luma Vertical 
COEFF[131] _vertical_co coefficient[8:0] 
eff[131] 
eral] нео — | 


0x18F0 VID CHROMA | Video chro R/W | 9'hO Video chroma Vertical 
. МСОЕЕЕЈОТ ma vertical | coefficient[8:0] 
coeff[0] 
зе | Rene — | 
0x18F4 VID CHROMA | Video chro RAN | 9'hO Video chroma Vertical 
_VCOEFF [1] ma vertical | coefficient[8:0] 
coeff [1] 


L- aor 


Video chroma Vertical 
ma vertical - coefficient[8:0] 
coeff [131] 


10.2.6 Application Notes 


Camera capture path 
Software operation suggestion: 
YUV data format capture: 


a. Configure sensor via І2С, 
b. Enable DCAM module, and clear interrupt and set relative interrupt mask. 
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Configure DCAM global control register and AHB master register. Include ОСАМ СЕС, 

CAM CONTROL. And if enable a path, need configure CAM SRC. SIZE, AHB frame address 
register and CAM DST SIZE if enable scaling for the path which you chose. 

If enable scale&trimming in YUV capture mode. Scaling coefficient table 1 or table2 is needed. 
Filled in relative cap registers. Set shadow register, force copy at first time, and then auto copy is 
suggested. 

Set cap eb to start capture. 

Wait CAM TX DONE interrupt. 


Note : if enable capture slice mode (only support in camera path2). Need set CAM2 SLICE MODE - 10, 
and set CAM2 SLICE О VCNT TARGET(AII shadowed by САМІ AUTO COPY, САМІ FRC COPY). 
And then, wait for PATH2 SLICE DONE. And read PATH2 SLICE O VONT for output line number. 


Data store method: 
Camera path 0: 


Frm addr 0 
В0,В1,В2,В3 


B4,B5,B5,B7 


U0,V0,U1,V1 
U2;V2;U3,V3 


RAW/ 


Sensor 


master 


UYV FROM ISP 


Camera path1: 


Frm addr 1 


Ү0,Ү1,Ү2,Ү3 


Y4,Y5,Y5,Y7 


Sensor AHB 
master 


U0,V0,U1,V1 
U2,V2,U3,V3 


Camera path 2: 
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Frm addr 4 


YO, Y LY2, УЗ 


Y4,Y5,Y5,Y7 


Sensor AHB 
master 


U0,V0,U1,V1 
U2,V2,U3,V3 


Image resizing path 


Software operation suggestion: 
Normal mode: 


1. Enable DCAM module and clear interrupt and set relative interrupt mask. 

2. Configure DCAM global control register. Include DCAM_CFG, CAM_CFG, CAM_SRC_SIZE, 
CAM_DST_SIZE and AHB frame address registers, 

3. If enable scaling module. Fill in scaling coefficient table 1 or table 2. Shadow register, auto copy is 
suggested. 

4. Set review start. 

5. Wait CAM TX DONE interrupt. 


Slice mode operation: 


Enable DCAM CLK and clear interrupt and set relative interrupt mask. 

Configure DCAM global control register. Include DCAM CFG,CAM CFG, CAM SRC SIZE, 
CAM DES SIZE and AHB frame address registers 

Fill in scaling coefficient table 1 or table 2. Shadow register, auto copy is suggested. 

Fillin SLICE 1 VONT to set how many RAW RGB line send out from camera path 0. 

Enable slice mode and Fill іп REV SLICE І VONT. The standard vertical number 64,128 апа 
256 is suggested. 

Wait RAW SLICE DONE interrupt, and. check SLICE O УСМТ to get how many RAW data 
output in MIPI RAW RGB capture. 

Wait SLICE TX DONE interrupt, And check АНВМ STS ‚таке sure it is IDLE; 


So, one slice mode review process completed. Read REV SLICE O VONT can get the total line 


h. 
i. 
j. 
k. 


|. 
Caution: 


numbers hardware have send out. 

After VSP operation, begin the new slice mode review. 

Repeat step e, f, g. until the left vertical line is less than standard vertical number. 
Fill in the left line number to SLIC VCNT INPUT. And set LAST VER SLICE to 1. 
Start review. 

Wait CAM TX DONE; 


The шт start y must бе 0, if current slice is not first slice block. And if output width larger than 


1280 in cam path1 or output width larger than 2592 іп cam path2, Dcam can't support slice mode. 


Data store method: 
Normal review mode: 
Input data: YUV422/YUV420; 
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output data: YUV422/YUV420; 


Frm addr 7 Frm_addr_1(4) 


wor | а SCALER YO, Y1,Y2,Y3 
,Y5.Y5, YA, Y5,Y5,Y7 


AXI master Frm| addr 


U0,V0,U1,V1 
U2,V2,U3,V3 


U0,V0,U1,V1 
U2,V2,U3,V3 


Figure 10-12 data store scheme of review mode(a) 


Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling enable) 
In YUV 3 frame, the input horizontal size must be multiple of 8. 


Frm_addr_7 Frm_addr_4 
Ү0,Ү1,Ү2,Ү3 SCALER YO.YLY2.Y3 


Y4,Y5,Y5,Y7 Y4,Y5,Y5,Y7 


Frm, addr [8 
00,01,02,03 


el. AXI master Frm|addr 5 


Frm addr |9 U0,V0,U1,V1 


V0,V1,V2,V3 U2,V2,U3,V3 


V4,V5,V6,V7 


Figure 10-13 data store scheme of review mode(b) 


Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling bypass). 
In YUV 3 frame, the input horizontal size must be multiple of 8. 


Input data: YUYV; 
output data:YUV422/YUV420; 
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Frm адаг 1(4) 
SCALER YUYLY2.Y3 
Frm addr 7 AYSI ET 
YO, YLY2,Y3 
AXI master . 
ПО, УООТ,У1 


Y4,Y5,.Y5,Y7 


U2,V2,U3,V3 


Figure 10-14 -data store scheme of review mode(C) 


Rotation path 
Software operation suggestion: 
a. Set ROTATE SRC WIDTH, ROTATE OFFSET START, ROTATE IMG SIZE. If YUV 2 plane mode, 


b. ROTATE PATH CFG:Y is byte mode, UV is half word mode, and if YUV 422 2 plane mode, 
ROT UV 422 mode is needed to set to 1. 


с. Start rotate. 
d. If Y ROT. DONE, change frame address 10 to UV. And start rotate again. Until Y UV finish. 


Frm addr 10 Frm addr 11 


Dcam Shadow Registers 


Field Name R/W Reset Description 
Value 


CAM2 COEF AUTO COPY [17] RAN тро 1:enable auto copy ої camera 
path 2 coef 


CAM2 COEF FRC COPY [16] WO ТО Write 1 to generate force сору 
pulse of camera path 2 coef 

CAM1 COEF AUTO COPY [15] RAN ТО 1:enable auto copy of camera 
path 1 coef 
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CAM1-COEF FRC COPY [14] WO ТО Write 1 to generate force copy 
pulse of camera path 1 coef 

CAM2 AUTO COPY [13] RAN ТО 1:enable auto copy of camera 
path 2 

САМ2 ЕВС COPY [12] МО ТО Write 1 to generate force copy 
pulse of camera path 2 

CAM1 AUTO COPY [11] RAN "О 1:enable auto copy of camera 
path 1 

CAM1 FRC COPY [10] WO Tho Write 1 to generate force copy 
pulse of camera path 1 

САМО АЏТО COPY ря | Tho 1:enable auto copy of camera 
path 0 


CAP_AUTO_COPY m, ом | | 1:enable auto copy 


CAP_FRC_COPY mee qu Write 1 to generate force copy 
pulse 


Sensor configuration shadow 
Shadow with capture force copy and auto copy 


CAP. ССІВ START, CAP. ССІВ END, CAP. CCIR IMG. БЕСІ, МІРІ CAP. START, МР! CAP. END, МР! САР ІМС РЕСІ, camera 
pathO enable, BLC configuration, pathO frame skip,cam pathO eb 


Shadow with capture force copy and cam path 0 auto copy 
ЕВМ. ADDR 0, CAM. РАТНО CFG 


Path configuration shadow 

Shadow with camera path 1 force copy and auto copy 

САМ РАТН1 CFG, CAM РАТН1 SRC SIZE, САМ РАТН1 DES SIZE, САМ РАТНІ ТИМ. START, САМ РАТН1 TRIM SIZE 
Shadow with camera path 1 force copy and auto copy and review start 

FRM . ADDR 1, FRM ADDR 2, FRM ADDR 3 

Shadow with camera path 2 force copy and auto copy 

САМ РАТН2 CFG, CAM РАТН2 SRC SIZE, САМ РАТН2 DES. SIZE, САМ РАТН2 TRIM START, САМ РАТН2 TRIM SIZE 
Shadow with camera path 2 force copy and auto copy and review start 

ЕВМ ADDR 4, FRM ADDR 5, ҒАМ. ADDR 6 

Shadow with path 1 start flag 

Camera path 1 enable 

Shadow with path 2 start flag 

Camera path 2 enable 

Shadow with camera path 1 scaler coefficient force copy and auto copy 

Camera path 1 scaler coefficient 

Shadow with camera path 2 scaler coefficient force copy and auto copy 


Camera path 2 scaler coefficient 
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clock | | 
force copy | | | | 
ahb configuration Ќ configuration || ) 
internal configuration f X Shadowed confi guration || > 


= длалапалпяао пллллл 


auto copy | | | 


tx done 
ahb configuration ј confi guration || > 


internal configuration K || XShadowed confi guration 


Dcam r3p0 change list(base on r1p0) 
Support output YUYV(422) and YUV420(2-plane) data in burst path 0; 
The source of burst path 0 can be selected from ISP; 
Add trim function in burst path 0, remove mirror and flip function in burst path 0; 
Modify the fifo depth in each output path burst to improve burst efficiency; 
The generic AXIM will replace the old AXIM; 
Adjust buffer size for data path to reduce the overflow risk; 
Change camera path2 line buffer from 4096 to 4416; 
Support input YUYV(YUV422-1plane) in burst-in path when work in review mode; 
Supprot valid CCIR_D[7:0] or ССІВ D[9:2] configurable; 


ре 
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10.311. 
10.3.1.1.2 


10.3.1.1.3 


10.3.2 
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10.3 GSP 


Introduction 


Scope 
This document mainly describes the implement of GSP module implement. 


Definitions, Symbols and Abbreviations 
This is the brief summary of algorithms used in the module. 


Definitions 

Symbols 

Abbreviations 

References 
GSP Module specification 
Summary of functions 
Feature list: 
е Support 2 mode of 2 layer alpha blending and color key.(layer1 is bottom layer,layer2 is uppermost 
layer), 
€ Support image and OSDs blending; OSDs blending; 
• Support clipping; 
€ Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in each layer. 
е Support layer1 scaling from 1/4~4, and in fetch phase, implement 1/2, 1/4 down sample before 
scaling. No support scale up and down in different direction synchronously 

€ Support alpha scaling. 
е Support ВАВИ 
е Support command queue mode for BitBlt (only for layer2 ) 
€ Support dithering RGB888 to RGB565; 
€ Support endian configures. 
€ Support under input mode in each layer: 


3-plane: YUV420; 
2-plane: YUV 422, YUV420, ARGB565, 
1-plane: ARGB888, RGB888, RGB565, 8BPP, Ү0У400. 
€ Support under output mode : 
3-plane: YUV420, 
2-plane: YUV422, YUV420, ARGB565; 
1-plane: ARGB888, RGB888(compressed/normal), RGB565; 


Format Code Data Mapping(big endian) 


YUV422 10000 


Y | [7:0] | UV | [15:8] | [7:0] 
YO UO | Vo 
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Y1 U2 V2 
Y2 04 V4 
Y7 U14 | v14 
The U/V data is half of the Y data in horizontal. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420 | 0001 
(NV12) Y | [7:0] | UV | [15:8] | [7:0] 
YO 00 VO 
Y1 U2 U2 
Y2 04 V4 
Y7 014 | v14 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420 0010 1-plane: 
(YV12) [31:24] [23:16] [15:8] [7:0] 
ҮЗ Y2 Y1 YO 
Y7 Y6 \5 Y4 
2-plane: 
[23:16] [15:8] [7:0] 
[31:24] 
U3 02 U1 UO 
U7 U6 05 04 
3-plane: 
[31:24] [23:16] [15:8] [7:0] 
УЕ: V2 V1 VO 
V7 V6 V5 V4 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
YUV400 0011 1-plane: 
[31:24] [23:16] [15:8] [7:0] 
Y3 Y2 Y1 YO 
Y7 Y6 Y5 Y4 
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No U/V source data in this format, use constant 0x80 to replace U/V 
Data address should be half-word aligned, size should be 2xpixels 


ARGB565 | 0100 1-plane: 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
В1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
2-plane: 
[31:24] [23:16] [15:8] [7:0] 
A3 A2 А1 А0 
Ax is pixel alpha, Px={Ax,Rx,Gx,Bx}. 
RGB565 to RGB888: R/B[4:0] -> (R/B[4:0], R/B[4:2]),G[5:0]-2(G[5:0],G[5:4]) 
RGB888 |0101 
[31:24] [23:16] [15:8] [7:0] 
Reserved RO GO BO 
Reserved R1 G1 B1 
ARGB888 | 0110 
[31:24] [23:16] [15:8] [7:0] 
А0 во GO во 
А1 R1 G1 B1 
RGB565 |0111 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
В1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
8BPP 1000 
[31:24] [23:16] [15:8] [7:0] 
G3 G2 G1 GO 
Gx is pixel grey. 
All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
тоде Вуез Byte2 Byte1 ByteO 
00 Byte3 Byte2 Byte1 Вуіе0 
01 Вуіе0 Byte1 Byte2 Byte3 
10 Byte2 Byte3 Вуіе0 Byte1 
11 Byte1 Вуіе0 Byte3 Byte2 
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All input/output data support 1 endian mode(64bit) 


endian [63:32] [31:0] 
mode Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
1 Byte3-0 Byte7-4 
RGB565 configure 
rgb565 mode 
000 RGB 
001 RBG 
010 GRB 
011 GBR 
100 BGR 
101 BRG 
ARGB 888 configure 
ARGB888 mode 
0 ARGB 
1 RGBA 


UV configure(2-plane) 


ARGB888 mode 
0 UV 
1 VU 


Table 1:source/destination data formats 
Interface Signal Description 


10.3.2.1.1 GSP Host Interfaces 


1. АХ Interface 
Main features: 


- 64-bit independent read and write data buses 
- Asynchronous interface to the GSP 
- Designed to support to 256MHz 


Signal Width /О Description Clock Domain 
Name 

ACLK 1 IN AXI Bus clock. No 

ARESETn 1 IN AXI Bus reset signal. ACLK 

AWID 4 OUT | Write client ID. ACLK 
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AWADDR 32 OUT | Write address. ACLK 
AWLEN OUT | Burst length (write). ACLK 
AWSIZE OUT | Burst size (write). ACLK 
AWBURST OUT | Burst type (write). ACLK 
Always set to INCR in GSP 
AWLOCK 2 OUT | Lock type (write). ACLK 
Always set to NORMAL in GSP 
AWCACHE OUT | Cache type (write). ACLK 
AWPROT OUT | Protection type (write). ACLK 
Always setto NORMAL,NONSECURE in GSP 
AWVALID 1 OUT | Write address valid. ACLK 
AWREADY | 1 IN Write address ready. ACLK 
WID 4 OUT -Write ID tag. ACLK 
WDATA 64 OUT- | Write data. ACLK 
WSTRB 8 OUT | Write strobe (byte lane). ACLK 
WLAST 1 OUT | Write last. ACLK 
WVALID 1 OUT | Write valid. ACLK 
WREADY 1 IN Write ready. ACLK 
BREADY 1 OUT | Write response ready. ACLK 
BID 4 IN Response ID. ACLK 
BRESP 2 IN Write response. ACLK 
BVALID 1 IN Write response valid. ACLK 
ARID 4 OUT | Read address ID. ACLK 
ARADDR 32 OUT | Read address. ACLK 
ARLEN OUT | Burst length (read). ACLK 
ARSIZE OUT | Burst size (read). ACLK 
ARBURST OUT | Burst type (read). ACLK 
Always set to INCR in GSP 
ARLOCK 2 OUT | Lock type (read). ACLK 
Always set to NORMAL in GSP 
ARCACHE OUT | Cache type (read). ACLK 
ARPROT OUT | Protection type (read). ACLK 
Always set to NORMAL,NONSECURE in GSP 
ARVALID 1 OUT | Read address valid. ACLK 
ARREADY 1 IN Read address ready. ACLK 
RREADY 1 OUT | Read ready. ACLK 
RID 4 IN Read ID tag. ACLK 
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RRESP 2 IN Read response. ACLK 
RDATA 64 IN Read data. ACLK 
RLAST 1 IN Read last. ACLK 
RVALID 1 IN Read valid. ACLK 
CSYSREQ |1 IN Not used ACLK 
CACTIVE 1 OUT | Not used ACLK 
CSYSACK |1 OUT | Not used ACLK 


Table 2: AXI port description 


2. AXI read/write requests 
ID Requestor 
4'b0000 | GSP Іауего data read.(Y/RGB) 
4760001 | GSP Іауего data read. (UV/U) 
4'50010 | GSP layer data read. (V/alpha) 
4'b0100 | GSP blending data write (Y/RGB) 
4'50101 | GSP blending data write (UV/alpha/U) 
4'b0110 | GSP blending data write (V) 
4'b1000 | GSP layer1 data read.(Y/RGB) 
4'b1001 | GSP layer1 data read. (UV/U) 
451010 | GSP layer1 data read. (V/alpha) 
4'b1100 | GSP command read. 
Table 3: AXI requestor IDs 
3. AHB Interface 
Signal Name Width | I/O Description Clock Domain 
HCLK 1 IN AHB Bus clock. - 
HRESETn 1 IN AHB Bus reset signal. HCLK 
HRDATA 32 OUT AHB read data. HCLK 
HRESP 2 OUT AHB bus response. HCLK 
GSP returns only OKAY or ERROR 
HREADYOUT 1 OUT AHB ready out. HCLK 
HADDR 32 IN AHB address bus. HCLK 
HSEL 1 IN Address decoded. HCLK 
HREADY 1 IN AHB transfer done. HCLK 
HWRITE 1 IN AHB write. HCLK 
HSIZE IN AHB transfer size. HCLK 
HTRANS IN AHB transfer type. HCLK 
HWDATA 32 IN AHB write data. HCLK 
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HPROT 4 IN Not used HCLK 
HBURST 3 IN Not used HCLK 
Table 4: AHB port description 


4. Miscellaneous Interface 


Signal Width | I/O Descripiton Clock Domain 
Name 
сік gsp 1 IN GSP core clock. - 
reset gsp 1 IN GSP core reset signal. ск gsp 
int gsp 1 OUT GSP interrupt signal. HCLK 


Table 5: GSP port description 


ACLK is the AXI interface clock HCLK is the AHB interface clock, and clk gsp is the functional clock for 
the GSP core logic. They are all asynchronous to each other. Communication between the different 
domains occurs mostly by way of asynchronous FIFOs. There is no communication between AHB and AXI 
clock domains. 


GSP Function Descripiton 
10.3.2.1.2 Structure Overview 


10.3.2.1.3 Color Space Conversion 


1. Input Color Space Conversion 
а. ARGB888->PMARGB888 


(A,R,G,B) ->((А) (AR), (АС), (АВ) ) 
b. ARGB888->PMARGB888 with block alpha 
(A, R,G,B) -»(block alpha*A, block alpha*A*R, block. alpha*A*G, block alpha*A*B) 
c. PMARGB888-> РМАНСВ888 with block alpha 
(A,R,G,B) ->((A* block alpha),( block alpha *R),( block alpha *G),( block alpha*B)) 
d. RGB565-- PMARGB888 with block alpha 
if (RGB565 == color key PMARGB888 = 0x0; 
else 
Alpha = block alpha; 
If (1 == block alpha) PMARGB888 = (1, R,G,B); 
else PMARGB888 = (block alpha, block alpha*R, block alpha*G, block alpha*B]; 
e. RGB565-- ARGB888 with block alpha 
if('RGB565 == color key ARGB888 = 0x0; 
else ААСВ888 = (block alpha, R, С, В }; 


assign R[7:0] = {R[4:0],R[4:2]}; 
assign G[7:0] = {G[5:0],R[5:4]}; 
assign B[7:0] = {B[4:0],B[4:2]}; 

f. YUV-> ARGB888 
- YUV422(YUV420) to YUV444 
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As above formula, input/output data is YUV444.In YUV422, duplication sequence is from left to 
right in horizontal direction. In YUV420, duplication sequence is from left to right in horizontal direction, 
up to down in vertical direction. Relationship between YUV444 and YUV422 (YUV420) as follows: 


YUV422 YUV444 
ooo A 
пез ШШ папа 
пл ли ли пе ЈЕ пе пп 
| | m A Ei ! | | | | : ene " Eid | 


Figure 10-15 . Relationship between YUV422 and YUV444 


YUV420 YUV444 


line1 5 


| | | 
line2 | | | 
І І І 
| | | 


line3 р 


line4 


: Original UV Pixel : Duplicated UV Pixel 


Figure 10-16 Relationship between YUV420 апа YUV444 
- YUV400 to YUV444 
Use constant value,(0x80),to replace the UV. 
- . YUV444 to RGB 
GSP core only support RGB/ARGB888 data formats. The conversion formula as below show: 


-Y2R opt = 0: 
й 359 
Р 256 |У - 180 
Шеш а | 86 
256 256 
В 454 V = 227 
256 
-Y2R орі» Р 
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208 р 49” 
R 256 256 |У - 223 
с | 298 100 208 U «| 136 
256 256 256 
В | 298 516 б У! |- 278 | 
256 256 | 
2. Input Color Space Conversion 
a. RGB(ARGB888/PMARGB888) to YUV 
Convert RGB888 to YUV444. The conversion formula as below shows: 
77 150 29 | 
У 256 256 256 | R 0 
ТАЕ 43 85 128 G 4 128 
256 256 256 
V 128 107 21 [В| |128 
256 256 256 | 
b. RGB(ARGB888/PMARGB888) to RGB565 
As 2.3.3 below description. directly truncate is : 
rgo565={r[7:3],g[7:2],b[7:3]}; 
10.3.2.1.4 Dithering 
When converse RGB888 to RGB565, using dithering. 
elie: Matrix T т 
"+ Comparator Œ 
RGB888 n T ose Н> 
Dither Matrix T 
LBi Ар | Comparator Æ 


Figure 10-17 Dithering data Пом 
Dithering data flow is show as Figure 3 


1. Rdithering 
Ri[7:0] is converted to Ro[4:0] using dither matrix T (4x4 matrix) as follows: 
0405 
6273 
1514 
8 3 6 2 


Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part is the 
lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding element in the 
threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, Ri[7:3] 
remains its initial value. The output result Ro[4:0] is equal with Ri[7:3].The next pixel in same row does the 
same processing. In the row direction of image pixel array, 
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Column exchange should be done after every four pixel processed. Also namely, the first column move to 
the fourth column, the rest three columns move forward one by one in order(1->4,2->1 ,3->2,4->3). After 
finish four times column exchange, reverse the present threshold matrix, then do the column exchange 
continually. In the column direction of image pixel array, row exchange should be done after every four 
pixel line processed. After finish four times row exchange, reverse the present threshold matrix, then do 
the row exchange continually. The method is same as column exchange described above. 


10.3.2.1.5 


04054050 016111816 810 
612171312/71316 4|2|5|3|2 з! 4 
1151114151114 | 1 017111617 610 
836236218 5134123 215 
6 | 2| 7 з ЕБ 4251 3 ШИ 314 
1151114151114 | 1 0171116 Eg 610 
81316128 |6 218 5131423 2/5 
0405 АЛАШАН 06186 8|0 
1151114 114 5 (6): || геј 1155: 
8362 612 3 S (| si || “| 2 
0405 0/5 4 0618 
ӨЗ E25 ЕЛІ RS; 713 2 a e ees 
3 21816|2 3 3 215 
4 5101015 4 6 810 
2 3160713 2 2 314 
5 4 111114 5 Т 610 
ое! тів |в |1 ів јо || 6 04054 SEO 
4|2|5|3|2|5|3|4(|5 2 62732 3| 6 
071671601 7 1151114 № 4 |1 
5341231412 |5 |4 3 83623 2 |8 
41215 з ИЕ 61217 3 ЊЕ 316 
07 1,6 С 1151114 м 4 |1 
5314121314 |2 |5 83623 2 |8 
о 16 11 18 ЕИО 040514 бу | 9 
Figure 10-18 matrix T change 
G dithering 
Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


0 2] 
8, 1| 
Gi[7:0] is separated to two parts. Тһе first part is the higher five bits Gi[7:2] and the second part is the 
lower three bits Gi[1:0]. The lower three bits Gi[1:0] is compared with the corresponding element in the 


threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] add 1. Otherwise, 
Gi[7:2] remains its initial value. The output result Go[5:0] is equal with Gi[7:2]. Matrix change same as 


B dithering 
The method is same as В dithering described above. 


Blending & Color Key 
Support image and OSD alpha blending and color key. 
Color key: when pixel value is equal to color-key value, the alpha of this pixel will become zero. 
If (pixel data == color key) 
Alpha = 8'hO;RGB = 25'h0; 
else Alpha = block alpha* pixel alpha; 


2 layers blending: 
Support 2 layer blending: have 4 blending likelihood. 
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А аірһа Blending 
A1 
о D> Ві 
ayer1 (OSD) AO A 


Bottoni ~~~ 227 IL 
опот СОС 


blending sequence 


Figure 10-19 Blending Architecture Diagram 
In Figure5, А1, AO is alpha value of (layer1-0), B1 is blending image of (layerO--layer1). 
а. Тор layer:ARGB888; Bottom layer: PMARGB888; Out type: PHARGBS888 
Top layer: (A1,R1,G1,B1) ->((A1),(A1R1),(A1G1),(A1B1) ) ; block alphat; 
Bottom layer: (AO, RO, GO, BO); block а|рһа0 
- top: 
А_пемл = A1 *block_alpha1; 
(A1,R1,G1,B1) --(А new1,(A new1*R1),((A new1*G1),(A new1*B1)) 
- Bottom: 
А пем/0 = AO *block. alpha0; 
(A0,R0,G0,B0) ->(А пем/0,( block alphaO0*RO),( block alpha0*GO),( block аірһа0“В0)) 
- Ош: 
ALPHA = А пемо + А_пемл - А new0*A пем!; 
А -(1-А new1)* block alpha0*RO + А new1*R1; 
С = (1-A new1)* block alpha0*GO + А new1*G1; 
В = (-А new1)* block alpha0*BO + A new1*B1; 
Note: if Alpha == 1 or 0; the calculation should be special; 


b. Тор layer:ARGB888; Bottom layer: ARGB888; Out type: РМАНСВ888 
Top layer: (A1,R1,G1,B1); block арпа1; 
Bottom layer: (A0, RO, GO, BO); block alphaO ; 
- Top: 
А_пемл = A1 *block alphat; 
(A1,R1,G1,B1) ->(A_new1,(A_new1*R1),(A_new1*G1),(A_new1*B1)) 
- Bottom: 
А пем/0 = AO *block_alpha0; 
(A0,R0,G0,B0) ->(A_new0,(A_new0*R0),(A_new0*GO),(A_new0*BO)) 
- Out: 
ALPHA = A_new0 + А_пемл - A new0*A newl1; 
В = (1-A_new1)*A_new0*RO + А new1*H1; 
С = (1-A_new1)*A_new0*GO + A new1*G1; 
В = (1-A new1)*A new0*BO + A_new1*B1; 
Note: if Alpha == 1or 0; the calculation should be special; 


с. Top layer: PMARGB888; Bottom layer: ARGB888(OSD); Out type: РМАНОВ888 
Top layer: (A1,R1,G1,B1); block alphat; 
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Bottom layer: (А0, RO, GO, BO); block_alphao ; 
- Top: 

А_пемл = А1 *block_alpha1; 

(A1,R1,G1,B1) ->(A_new1, block_alpha1*R1, block_alpha1*G1, block_alpha1*B1) 
- Bottom: 

block_alpha0; 

A_new0 = AO *block alphaO0; 

(A0,R0,G0,B0) ->( A newO,(A new0*RO),(A new0*GO),(A newO*BO)) 
- Ош: 

ALPHA = A_new0 + A new1- A new1* A newO ; 

В = (1-А new1)*A newO*RO + block alpha1*R1; 

С = (1-A new1)*A new0*GO + block alpha1*G1; 

В = (1-A new1)*A пем0“В0 + block alpha1*B1; 
Note: if Alpha == 1 or 0; the calculation should be special; 


d. Тор layer: PMARGB888; Bottom layer: PMARGB888; Out type: PMARGB888 
Top layer: (A1,R1,G1,B1); block alphat; 
Bottom layer: (А0, RO, GO, BO); block alpha0; 
- Top: 
A new1 = A1 *block alphat; 
(A1,R1,G1,B1) ->(A_new1,block_alpha1*R1,block_alpha1*G1,block_alpha1*B1) 
- Bottom 
block- alpha0; 
А пем/0 = AO *block_alpha0; 
(A0,R0,G0,B0) ->(А newO,block alpha0*RO,block alphaO0*GO,block alpha0*BO) 
- Ош: 
ALPHA = A_new0 + A пеу/1- A new1* A newO ; 
В = (1-А new1)* block alpha0*RO + block alpha1*R1; 
С = (1-A new1)* block аірһа0 *GO + block. alpha1*G1; 
В = (-А new1)* block аірһа0 “ВО + block alpha1*B1; 
Note: if Alpha == 1 or 0; the calculation should be special; 


10.3.2.1.6 Clipping 


Support clipping of image and OSD. In fetch data phase, GSP trim specified data part from original 
image. 
а Layer. pitch > 
Layer clip start 
, Layer clip width $ 


ВО | ВІ | B2 


Layer clip heigth 


Original image 


Bn: block number for process 
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Figure 10-20Clipping Architecture Diagram 


10.3.2.1.7 Rotation 


Support 90“ ,180° апа 270 ° rotation and mirror in each layer. The image and OSD data stored іп 
memory is linear in O degree rotation. Block is process unit in GSP. 


180? 270? 
Ки 
A 
m mc 
0°+mirror 90°+mirror 180°+mirror 270°+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


Figure 10-21Rotation Diagram 


In fetch stage, fetch sequence should be block by block linearly, as arrow diagram showed in figure 
(7.a.1~7.h.1), and in each block, pixel fetch sequence should be same as stored sequence as arrow 
diagram showed in figure (7.a.2~7.h.2) whatever degree rotation is used. 

In buffering stage, pixel buffering sequence should be row by row after rotated or mirrored in a block 
as arrow diagram showed in figure (7.a.3~7.h.3). 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1643 of 1867 


SC77310C Device Specification 


== Ш Вп-1 
во ВІ В2 * е • -Bn Bii 
pope »- ро рі р2.-?15 1 |50 рі p2_- pls 
Bn Ви+1 | Bn+2 eee B2n-2 |B2n-] іі Росі 
2 2 (РР дині 
р16 р31 р16 р31 
B2n | B2n+1 | B2n+2 . o o B3n-2 |B3n-1 
i 16 | 1 аа 
. . р240 р255 p240 p255 
. š А 
. Р А 
а.1: block fetch sequence іп GSP a.2: pixel fetch sequence | a.3: pixel buffer sequence 
(0 degree rot) (0 degree rot) (o degree rot) 


а: 0 degree rotation 


= 
Вп-1 |В2п-1 -o e e 
n » 
Bn-2 | B2n-2 | B3n-2 
. id . 
. o o 
° Lj . 
In Bn-1 
. > . 
1 У 
РО pl p2 = р15 
eae B © 
B2 | Bn+2 |B2n42 2 P рІ54Р21 \ Др255 
P p3l pl4|p3O \ | pasa 
S Y 
ВІ | Ван |В2п+1 > x p 
16 е 0 \pl6 \ p240 
pU їр Р. 
р240 р255 
УЛ 1 2 16 
во Вп B2n 
b.1: block fetch sequence in GSP b.2: pixel fetch sequence b.3: pixel buffer sequence 
(90-degree rot) (0 degree rot ) (90 degree rot) 


b:90 degree rotation 
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. З . 
. 4 Іп Вп-1 
. 
. з К 
16 |= сс 
pOplp2 pls 1 p255 __- 2240 
m 15 с» 4 
eee | "rd — > 
В3п-1| B3n-2 gs B2n*l | B2n jio pil 
а = 15 “pl 
B2n-l]B2n-2} * * * |тар- ве | Bn 2 _ Lee 
_ aa 1 ># E 
E = p240 p255 16|р15 | p2 pl pO 
Вп-1| Ва2 e vete B2 ВІ во 
с.1: block fetch sequence іп GSP с.2: pixel fetch sequence | c.3: pixel buffer sequence 
(180 degree rot) (0 degree rot) (180 degree rot) 
c: 180 degree rotation 
= 
e e © | B2n .-Br во 
== — 
В2л++ Bn+1 | ВІ 
2225 = 
В2п+2 | Bn+2| B2 In Bn-1 
16 == 
pO'plp2 різ 
. ж . е 
. . 15|--Б- 240/ 16 / ро 
eue Ы р16 p31 т 9 РР 
С . . p241 рій | pl 
А 
2 EN р Я 
i cir. / 
B3n-2 | B2n2| Bn-2 р240 р255 р255 p31 "р15 
1 2 15 16 
e e o 
B3n-1 | B2n-1| Вп-1 


d.1: block fetch sequence in GSP 
(270 degree rot) 


d.2: pixel fetch sequence 


(0 degree rot) 


d.3: pixel buffer sequence 


d:270 degree rotation 


(270 degree rot) 


e.1: block fetch sequence in GSP 


(0 degree rot + mirror) 


е.2: pixel fetch sequence 


(0 degree rot) 


Е . . In Bn-1 
. ? е 
5 А 16 [= UE CES 
: pOplp2 різ р240 .--р255 
к ; ER 
15 | фи 
р16 p31 
B2n | B2n+1 | B2n42] B3n-2 |ВЗп-] 
DS 15 16 E 
= 2 MENS E ie 
Bn Вп+1| Bn+2| | .------ | B2n2 |B2n-] ————- 16 | ———» 
oo *°** р240 р255 pO pl p2  pl5 
= р- 
во ВІ B2 Bn-2 (Вол 
eee 


e.3: pixel buffer sequence 


(0 degree rot + mirror) 


е: 0 degree rotation 4- mirror (mirror axis : horizontal line) 
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EDUC 
BO | Bn | B2n4j- 
€ > 
Bl |Вп+1 |В2п+1 
в2 |Вп+2 |В2п+2 
Та Вп-1 
^ Ы К . n pO рр 5 
. Ж . 2|-- 0 |р16  ' |р240 
plo р31 ү \ 
. š . Я 
\ 
\ 
is pl4 p30. \ | р254 
Bn-2 | B2n-2 | B3n-2 16 Еее р157р31 р255 
ыза US, р240 р255 12 15 16 
Вп-1 |B2n-1 | B3n-1 


f.1: block fetch sequence in GSP f.2: pixel fetch sequence f.3: pixel buffer sequence 


(90 degree rot+ mirror) (0 degree rot ) (90 degree rot+ mirror) 


f: 90 degree rotation + mirror (mirror axis : horizontal line) 


=== = In Bn-1 
Bnl ва | • • |_в2--|--в17 7 во 
— ЛАА > “Ж ато 
=== > 1 |0 pl p2_- pis 1 |рі5- p2 pl po 
В2п-1 B2n-2 ооо Bn+2 |Вп+1 Вп А Еее 2 Si 
< p q —— 
p16 рз! р31 р16 
B3n-|] ВЗп-2 | ° • • B2n+2 | B2n+1 | B2n T ( is 
. • й 16 - 16 === 
. В р240 р255 р255 р240 
5 
. . * 


5.1: block fetch sequence in GSP g.2: pixel fetch sequence 5.3: pixel buffer sequence 


(180 degree rot + mirror) (0 degree rot) (180 degree rot + mirror) 


g: 180 degree rotation + mirror (mirror axis : horizontal line) 


р 
ВЗп-1 | B2n-T| Bn-1 
• ке, -.-- = 
B3n-2_|-B2n-2 | Bn-2 
= ре 
e e e 
4 . 2 In Bn-1 
QU eS . 
й 5 
16 |pO-pl.p2 pis 
15 > р255 p31 Ар15 
В2п+2| Bn+2| B2 Р16 рз! \ d 
^ \ 
аа | ERAN | н 
В2п+1 | Ван | ВІ a — D ны 
n4 n+ = у 
1 ро р255 2240 р16' ро 
1-72 15 16 
В2п Вп во 
595.5 


h.1: block fetch sequence in GSP h.2: pixel fetch sequence h.3: pixel buffer sequence 


(270 degree rot + mirror) (0 degree rot) (270 degree rot + mirro) 


h:270 degree rotation+ mirror (mirror axis : horizontal line) 
Figure 10-22 data flow in Rotation/Mirror 


10.3.2.1.8 BitBlt 


Perform a bit-block transfer of the color data corresponding to a rectangle of pixels from the specified 
source into a destination. 
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Work plane pitch 
һы 


y 


des_start 


Des_imag_width 


g_heigth 


Src. start 


Des іта, 


Source image Destination image 


Figure 10-23 BitBIt Architecture Diagram 


10.3.2.1.9 StretchBlt 


Copy a bitmap from a source rectangle into a destination rectangle, stretching or compressing the 
bitmap to fit the dimensions of the destination rectangle, if necessary. The system stretches or 
compresses the bitmap according to the stretching mode currently set in the destination image. 


Work plane pitch 
һы 


у 


des start Des imag width 


g heigth 


src, start 


Ж, 


src imag width 


Des ima, 


5те) imag. heigt 


Source image Destination image 


Figure 10-24StretchBlt Architecture Diagram 


Bandwidth estimation 
In worst case: (30-frames per second) 

- source :process block is 20x23,show block is 16x16 
Image format: 1080p-yuv422. 1920x1080x1.5bytes. 
Гауего = (1920x1080)/(16x16) x(20x23) x 1.5 = 558900 bytes/fame 
3 OSD format: (occupied half size.of image, ARGB888) .1920x1080x0.5x4bytes. 
OSD123 = 4147200 bytes/fame 

- destination: 
Image format: 1280x960 ARGB888. 1280x960x4bytes. 


Data Bandwidth: (Layer0+ 0501) + 1280 x 960 x 4 
= 4706100 + 4915200 
=9621300 bytes/fame 
= 288639000 bytes/second. 
As АХІ 200M x64bit Bandwidth 
GSP data occupied axi bus = 18%. 


Control Registers 


10.3.2.1.10 Memory map 
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0x20a0 0000 
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Description 


0x000 


GSP_CFG 


Include GSP start, scaling enable, and layer active, control set. 


0x004 


GSP_INT_CFG 


Interrupt status, Interrupt mask, Interrupt raw 


0x008 


GSP_CMD_ADDR 


Base address of command queue 


0x00C 


GSP_CMD_CFG 


Fetch number of command queue. 


0x010 


DES_DATA_CFG 


Include Data format of destination image: 
YUV422, ARGB565, ARGB888, RGB888, RGB565. 


DES_Y_ADDR 


Base address of Y (RGB) work plane. 


DES_UV_ADDR 


Base address of UV (2-plane), ALPHA, U(3-plane) 


DES V ADDR 


Base address of V (3-plane) 


DES PITCH 


Width of work plane. 


DES DATA ENDAIN 


Endian configure of destination data. 


LAYERO DES SIZE 


Гауег0 size in destination plane. 


NA 


LAYERO 


LAYERO CFG 


Include data format, rotation setting, color-key enable,alpha 
mode & down sample, 


LAYERO Y ADDR 


Y or RGB data base address. 


LAYERO UV ADDR 


UV (2-plane) or U (3-plane) data base address. 


LAYERO VA ADDR 


V (3-plane) or ALPHA(ARGB565) data base address. 


LAYERO PITCH 


Width of original image.(LayerO) 


ЦАУЕВО CLIP 


START 


Start position(X, Y) of source clip image.(LayerO) 


LAYERO CLIP. SIZE 


Size of source clip image.(width/height) 


LAYERO DES 


START 


Start position(X, Y) in work plane. 


\.0.1 


LAYERO GREY RGB 
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2.Constant pallet RGB in LayerO 


LAYERO ENDIAN 


Data endian configure of LayerO. 


LAYERO ALPHA 


Alpha value of layerO, (block alpha). 


LAYERO CK 


Color-key of LayerO. 


LAYER1 


LAYER1_CFG 


Include data format, rotation setting, alpha mode, 


LAYER1_Y_ADDR 


Y or RGB data base address 


LAYER1_UV_ADDR 


UV (2-plane) or Ц (3-plane) data base address. 


LAYER1_VA_ADDR 


V (3-plane) or ALPHA(ARGB565) data base address. 


LAYER1_PITCH 


Width of original image. 


LAYER1_CLIP 
_START 


Start position(X, Y) of source clip image. 


LAYER1_CLIP _SIZE 


Size of source clip image. (width/height) 


LAYER1_DES 
_START 


Start position(X, Y) in work plane 


LAYER1_GREY_RGB 


1.Constant RGB for the GREY data format in Layer1. 


2.Constant pallet RGB іп Layer1 


LAYER1 ENDIAN 


Data endian configure of Layer1. 


LAYER1. ALPHA 


Alpha value of layer1, (block alpha). 


LAYER1, CK 


Color-key of Layer1. 


SCALING COEF TABLE 


HORIZONTAL COEF TABLE (72X8) 


HOR COEF 1.12 


Tap 1 & tap 2 of group! in horizontal coefficient table 


HOR COEF 1 34 


Tap З 8 tap 4 of group1 in horizontal coefficient table 


НОВ СОЕЕ 1 56 


Tap 5 8 tap 6 of group! in horizontal coefficient table 


HOR COEF 1 78 


Tap 7 8 tap 8 of group! in horizontal coefficient table 


HOR COEF 2 12 


Tap 1 & tap 2 of group2 in horizontal coefficient table 


HOR COEF 2 34 


Tap 3 & tap 4 of group2 in horizontal coefficient table 
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Tap 5 & tap 6 of group2 in horizontal coefficient table 


HOR COEF 2 78 


Tap 7 & tap 8 of group2 in horizontal coefficient table 


HOR COEF 3 12 


Tap 1 & tap 2 of group3 in horizontal coefficient table 


HOR COEF 3 34 


Tap 3 8 tap 4 of group3 in horizontal coefficient table 


HOR COEF 3 56 


Tap 5 & tap 6 of group3 in horizontal coefficient table 


HOR COEF 3 78 


Tap 7 & tap 8 of group3 in horizontal coefficient table 


HOR COEF 4 12 


Tap 1.& tap 2 of group4 in horizontal coefficient table 


HOR COEF 4 34 


Тар З 8 tap 4 of group4 in horizontal coefficient table 


HOR COEF 4 56 


Tap 5 8 tap 6 of group4 in horizontal coefficient table 


HOR COEF 4 78 


Tap 7 8 tap 8 of group4 in horizontal coefficient table 


HOR СОЕҒ 5 12 


Tap 1 & tap 2 of groupb in horizontal coefficient table 


HOR COEF 5 34 


Tap 3 & tap 4 of groupb in horizontal coefficient table 


HOR COEF 5 56 


Tap 5 8 tap 6 of groupb in horizontal coefficient table 


HOR COEF 5 78 


Tap 7 8 tap 8 of groupb in horizontal coefficient table 


HOR COEF 6 12 


Tap 1 & tap 2 of group6 in horizontal coefficient table 


HOR COEF 6 34 


Tap З 8 tap 4 of group6 in horizontal coefficient table 


HOR COEF 6 56 


Tap 5 8 tap 6 of group6 in horizontal coefficient table 


HOR COEF 6 78 


Tap 7 8 tap 8 of group6 in horizontal coefficient table 


HOR COEF 7 12 


Тар 1 & tap 2 of group? in horizontal coefficient table 


HOR COEF 7 34 


Тар З 8 tap 4 of group? in horizontal coefficient table 


HOR COEF 7 56 


Тар 5 8 tap 6 of group? in horizontal coefficient table 


HOR COEF 7 78 


Tap 7 8 tap 8 of group? in horizontal coefficient table 


HOR COEF 8 12 


Tap 1 & tap 2 of group8 in horizontal coefficient table 


HOR COEF 8 34 


Тар 3 8 tap 4 of group8 in horizontal coefficient table 


HOR COEF 8 56 


Tap 5 8 tap 6 of group8 in horizontal coefficient table 


V.0.1 


HOR COEF 8 78 


Tap 7 8 tap 8 of group8 in horizontal coefficient table 
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VERTICAL COEF TABLE (9x68) 


0x110 


VER COEF 1 12 


Тар 1 & tap 2 of group! in vertical coefficient table 


0x114 


VER COEF 1 34 


Тар З 8 tap 4 of group! in vertical coefficient table 


0x118 


VER COEF 1 56 


Тар 5 8 tap 6 of group! in vertical coefficient table 


0х11С 


VER COEF 1 78 


Tap 7 8 tap 8 of group! in vertical coefficient table 


0x120 


VER COEF 2 12 


Tap 1 & tap 2 of group2 in vertical coefficient table 


0x124 


VER COEF 2 34 


Tap 3.& tap 4 of group2 in vertical coefficient table 


0x128 


VER COEF 2 56 


Tap 5 & tap 6 of group2 in vertical coefficient table 


0х12С 


VER СОЕЕ 2 78 


Тар 7 8 tap 8 of group2 in vertical coefficient table 


0x130 


VER COEF 3. 12 


Tap 1 & tap 2 of group3 in vertical coefficient table 


0x134 


VER COEF 3 34 


Tap 3 & tap 4 of group3 in vertical coefficient table 


0x138 


VER COEF 3 56 


Tap 5 & tap 6 of group3 in vertical coefficient table 


0x13C 


VER_COEF_3_78 


Tap 7 & tap 8 of group3 in vertical coefficient table 


0x140 


VER COEF 4 12 


Тар 1 8 tap 2 of group4 in vertical coefficient table 


0x144 


VER COEF 4 34 


Tap 3 8 tap 4 of group4 in vertical coefficient table 


0x148 


VER COEF 4 56 


Tap 5 8 tap 6 of group4 in vertical coefficient table 


0х14С 


VER COEF 4 78 


Тар 7 8 tap 8 of group4 in vertical coefficient table 


0x150 


VER COEF 5 12 


Тар 1 & tap 2 of дгоир5 in vertical coefficient table 


0x154 


VER COEF 5 34 


Tap З 8 tap 4 of groupb in vertical coefficient table 


0x158 


VER COEF 5 56 


Tap 5 8 tap 6 of дгоир5 in vertical coefficient table 


0x15C 


VER COEF 5 78 


Tap 7 8 tap 8 of дгоир5 in vertical coefficient table 


0x160 


VER COEF 6 12 


Tap 1 & tap 2 of group6 in vertical coefficient table 


0x164 


VER COEF 6 34 


Тар З 8 tap 4 of group6 in vertical coefficient table 


0x168 


VER COEF 6 56 


Tap 5 8 tap 6 of group6 in vertical coefficient table 


0х16С 


VER COEF 6 78 


Tap 7 & tap 8 of group6 in vertical coefficient table 


0x170 


V.0.1 


VER COEF 7 12 
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VER COEF 7 34 Тар З 8 tap 4 of group? in vertical coefficient table 


VER COEF 7 56 Тар 5 8 tap 6 of group? in vertical coefficient table 


VER COEF 7 78 Tap 7 8 tap 8 of group? in vertical coefficient table 


VER COEF 8 12 Tap 1 & tap 2 of group8 in vertical coefficient table 


VER COEF 8 34 Tap 3 & tap 4 of group8 in vertical coefficient table 


VER COEF 8 56 Tap 5 & tap 6 of group8 in vertical coefficient table 


VER COEF 8 78 Tap 7.& tap 8 of group8 in vertical coefficient table 


10.3.2.1.10.1 Register Descriptions 


10.3.2.1.10.1.1 GSP CFG 
Description: Control register of GSP .The format is defined in table below. 


0x0000 GSP Control Register Info (32:Һ0000 0000) GSP CFG 


| B [зт | зо | 29] 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |197] 18 | 17 | 16 


DIST RB Reserved 


EN SN 


me. к | > Terr 
ЕИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


EU GSP 
ERR CODE i бі 


e EIS 


PMARGB M 
OD 


Field Name Type Reset Description 
Value 


DIST. RB [31:24] GSP clk number of AXI read burst interval. 
[ — ewm [m ш ме O 


L1 EN [17] RAN тро Layer 1 enable control, omitted in command mode 
0 – disable;1 - enable; 

LO EN [16] RAN тро Layer 0 enable control, omitted in command mode 
0 – disable;1 - enable; 
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SCL CLR [15] RAN ТО Its а synchronized clearing, and used to clear scaling 
module, including state machines, main control logic, 
FIFO, etc 


ВМО BYPASS | |14) 4k boundary burst partition bypass signal 
Y2R OPT [13] Option of yuv 2 rgb matrix 


SCALE EN [12] RAN тро LayerO Scaling enable control 
0 - disable; 1 - enable; 

PMARGB EN [11] R/W ТћО' Whether convert ARGB888 to PMARGB888 ог 
reserve original mode 
1: enable; 0 : disable. 


PMARGB MOD | [10:9] RAN тро pmargb mode 
[9]: LO is PMARGB888 signal. 
1:уе5 O:no 
[10]: L1 is PMARGB888 signal. 
1:уеѕ 0 : no 


DITHER EN RAN чо RGB565 Dithering enable control 
0 - disable;1 - enable; 


ERR CODE [7:3] 50 Error type 
0:no error 
1:destination size error( « 4) 
2: scale out of range 
3:Scale not same in x/y coordinate 
4:destination image format error 
5: LayerO image format error 
6: Layer1 image format error 
7: destination RGB565 swap error 
8: LayerO RGB565 swap error 
9: Layer1 RGB565 swap error 
10: Гауег0 clip size zero error 
11 Layer‘ clip size zero error 
12: destination pitch zero error 
13: Гауег0 pitch zero error 
14: Гауег1 pitch zero error 
15: Гауег0 clip situation error 
16: Layer1 clip situation error 
17: LayerO output situation error 
18: Layer1 output situation error. 
19: command number error . 
20: LayerO,Layer1 and command all no enable 


ERR FLG [2] ТО registers configure error Над 
1: error ; 0 : no error 


GSP BUSY |1 |во јато  |Busyindicatorof GSP. 
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[GSP RUN Јо — |RW rro  [WrteitosanaSP. _ | 


10.3.2.1.10.1.2 GSP INT CFG 
Description: Interrupt Control register of GSP .The format is defined. іп table below. 


0x0004 GSP interrupt Control Register Info (32'h0000 0000) GSP INT CFG 


Field Name Type Reset Description 
Value 


INT CLR б RAN по езе o ETE EU— interrupt clear signal Writing “1” to this register 
clears the interrupt. 


wrwoo ја [mw іно |на поверне тети тегтн | 
тш m [m [reeves CS 
ттен [o mw [то wemeresses aeg eus 1 


10.3.2.1.10.1.3 GSP CMD ADDR 


Description: This control word defines base address of command queue of GSP. The format is defined in 
table below. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1654 of 1867 


SC77310C Device Specification 


Lei [sr ао [2o [29 [27 [29 [25 Гм [5 [2 [ 9] s [8 | v [ | 
ССЗ НИ 


CMD BASE ADDR 


T 


__._________"_____-___ = __._______ 
E ПЕ С СИ CR ПЕС ВЕС ВЕС СБС ВЕС ВЕ Й ЕС ПЕС 
| ви | 15 | 14 | 1з | 12 | | по | о | в | 7. р | з | «| з | 2 | | о | 
[Name | 3 | (| 


CMD BASE ADDR 
Type 


Field Name Type. | Reset | Description 
Value 


CMD BASE ADDR | [31:0] 32'h0 Base address of command buffer. 


10.3.2.1.10.1.4 GSP CMD CFG 


Description: This control word defines command length and parser enable information for command 
queue .The format is defined in table below. 


a рел g 


Reserved CMD_ENDIAN_MOD Reserved 


Field Name Type | Reset | Description 
Value 


(ien [RO |80 [Reseved —— | 


СМО ENDIAN MOD | [26:24] RW |370 command data byte order, | B4B;B,Bg become: 
[1:0]: in 32bits word, 
00 - B5B;B,Bo 01 - BoB4,B;Bs 
10-ВВ BoB; 11 - B4Bo ВВ 
[2]: in 64bits word, 
0- В;ВВ5В, ВВВВ. 1- ВВ; B7BgBsB, 
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_ вз [ro |7% | Reserved 


CMD EN [16] тро The command queue enable signal. 
0 - disable;1 - enable; 


CMD NUM [15:0] RAW |16hl Number of command in external memory 
A command include 12 register(32bit) configure. 


10.3.2.1.10.1.5 DES DATA CFG 


Description: This control word defines destination image data configure. The format is defined in table 
below. 


0x0010 Destination Image data configure (32'h0000 0000) DES DATA CFG 


| B | зт | зо | 29 | 28 | 27 | 262025 | 24 | 23 | 22 | zt | 20 | 19 | тв | 17 | 16, 
Мато ML 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 
COMPRESS R8 т R/W |170 et ура Compressed enable: 
0 : disable 1:enable 


[m mee |в — — — — — —] 


DES IMG FORMAT | [2:0] R/W. | ЗРО Destination image data format: 
000- ARGB888 ; 001 - RGB888 
010- ARGB565; 011- RGB565 
100- YUV4202-plane; 101- YUV420 3-plane 
110- YUV422 2-plane; 


10.3.2.1.10.1.6 DES. Y ADDR 


Description: Тһе control word defines base address of Y/RGB data in work plane. The format is defined in 
table below. 
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WORK_PLANE 
_Y_ADDR 


SBi | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20 | 19 | 18 | 17 | 16 | 
[Name [А о -- 


DES Y BASE ADDR 


0x0014 Y/RGB Base Address in work plane (32'h0000 0000) 


T 


Ел СВ а 
ЕЛЕНЕ EG CN ЕИ НЕ EC OR НЕ НЕ ТА ЕВН ЕН 
ШЕ ЕЛЕЛЕР ИЕ ЕЗ И Е EIER ЕИ ЕЦ CR 
мені аат | 


DES Y BASE ADDR 
Type 


Field Name Type | Reset | Description 
Value 
DES Y BASE ADDR | [31:0] 32h0 | Y/RGB data Base address in work plane. 


10.3.2.1.10.1.7 DES UV ADDR 


Description: Тһе control word defines base address of UV/U/Alpha data in work plane. The format is 
defined in table below. 


WORK. PLANE 
_UV_ADDR 


| ви рат | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22121) 20 | 19 | 18 | 17 | 16 | 
[Name шема - 


0х0018 UV/A Base Address іп work plane (32710000 0000) 


DES UV BASE ADDR 


T 


г с сЕ 
ЕЕЗ РС С ПЕС КС С ЕПА И ЛЕ С 
| ви | 15 | 14 | 13 | 12 | 11 | по | дар | т | є | з | «| з | 2 | | о 

мия _ O 


DES UV BASE АРОН 


(кате 
T 
eet PPP PPP PPP PPP 


Field Name Type | Reset | Description 
Value 


DES UV BASE ADDR | [31:0] RAV | 320 | 1.UV data Base address іп YUV (2-plane). 
2.Alpha data base address in ARGB565 (2-plane), 
3.U data Base address in YUV (3-plane) 


10.3.2.1.10.1.8 DES V ADDR 


Description: The control word defines base address of V data in work plane. The format is defined in table 
below. 
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WORK_PLANE 
_V_ADDR 


SBi |31| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20 | 19 | 18 | 17 | 16. 
ко —_— 


DES V ВАЗЕ ADDR 


0x001C V Base Address in work plane (32'h0000 0000) 


DES У ВАЗЕ ADDR 
Type 


Field Name Type | Reset | Description 
Value 
DES V BASE ADDR | [81:0] 32'h0 |V data Base address in work plane when YUV 
(8-plane) . 


10.3.2.1.10.1.9 DES PITCH 
Description: This control word defines work plane pitch .The format is defined in table below. 


WOKR PLANE | i 


0x0020 Work Plane Pitch Register Info (32'h0000 0000) 
НЕЕ Боев ТЕН ЕРИ ЕЕ ЕЕ 
[Name {me O 


ЕЕС СЕЕ 
reset ДВ АС ПИ EUN И А И МЕЖЕ р ЕК ЈАКИ 
EE Ee ППС КЕ ЕС БЕ Б Е 
| Мате | C _- ме. “| 


Reserved DES PITCH 


Field Name Type | Reset | Description 

Value 
— — — "ea [wo [amo 
DES PITCH [11:0] 12'hi | Work plane pitch 


10.3.2.1.10.1.10 DES DATA ENDIAN 


Description: This control word defines destination image data endain configure. The format is defined in 
table below. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1658 of 1867 


0х0024 


SC77310C Device Specification 


Destination data endain configure (32'h0000 0000) DES DATA ENDAIN 


[Bi |з1 | 20 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Field Name Type | Reset | Description 
Value 


зла по |190 [Reseved o 


А SWAP. MOD [12] 


RGB SWAP MOD |[11:9] 


Е ШЕ 
UV ENDIAN MOD | [5:3] 


Y ЕМОІАМ MOD | [2:0] 


V.0.1 
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Destination image layer ARGB888 endian mode 
0-ARGB 1- RGBA 


Mode of swapping the bytes of 16bit RGB565 data. 
000 - RGB- 001 - RBG 010 - GRB 

011 -GBR 100-BGR 101 -BRG 
Destination image layer V data byte order, 
become : (3-plane) 

[1:0]: in 32bits word 

00 - B3B2B,B, 01 - 8,8,8;84 

10 - B2B3BoB; 11 - B4BoB3B2 
[2]: in 64bits word 

0- B/BgBsB,B3B2B;Bo, 1- 


ВВВ Во 


B4B;B,Bo B;B;BsB, 
Destination image layer UV/A/U data byte order, 
В-В.В.Во become : (2-plane) 

[1:0]: in 32bits word 

00 - B3B2B,B, 01 - 8,8,8;84 

10 - ВВ ВВ“ 11 - ByBoB3Bz2 

[2]: in 64bits word 


0- B;B,B,B,B4B;B,B,, 1- B&,B;B,Bg B;B,B&B, 


Destination image layer Y/RGB data byte order, 
B3B2B,By become : 

[1:0]: in 32bits word 

00 - B3B2B,B, 01 - 8,8,8;84 
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10 - В,ВзВоВ. 11 - В.ВоВзВ; 
[2]: in 64bits word 


0- B;B,B,B,B4B;B,B,, 1- BsB2B,By_B7BgB;B, 


10.3.2.1.10.1.11 LAYERO DES SIZE 


Description: This control word defines destination LayerO(image )size in work plane .The format is defined 
in table below. 


Destination Image Size (32:Һ0000 0000) | DES IMG SIZE | 
| Bit [31 [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


туе m т 


___-__.- ______- | 
[Reset  /ЕКИЕКХНЕНЕИНКИЕНКИЕНЕНЕЖЕН 
| Bt [15 (та | 13 | 12 1 уно [о |в |7 | в | 5|4| з | 2| ї | ој 
| Мате | [Qn өше 7 | 


Reserved DES SIZE X 10 


L1  ЕНЕБЕНЕНЕНЕНЕНЕНЕНАЛЕНЕН 


Field Name Type | Reset | Description 
Value 
[meg [m [mo [mene —— _ 
DES SIZE Y LO [27:16] RAN 12711 Destination. vertical size of LayerO, it is based on the 
top left point of work plane. Please ensure it is in Work 
plane. 
[ uem [mo [mo [mene —— _ 


DES SIZE X 10 [11:0] RAN 1211 Image layer horizontal size , it is based on the top left 
point of work plane. Please ensure it is in Work plane. 


10.3.2.1.10.1.12 LAYERO CFG 


Description: This control word defines data format, rotation setting, color-key enable, YUV2RGB 
control ,аірһа mode & down sample of layer 0. The format is defined in table below. 
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0x0030 LayerO data configure (32'h0000 0000) LAYERO CFG 


COL TAP M ROW ТАР. 
Reserved OD MOD Reserved ROT MOD LO 


R/W 


Reserved IMG_FORMAT_LO 


| Type | 


Неја Мате Туре | Reset | Description 
Value 


рев | [e [meme — — — 


COL TAP MOD [27:26] | RW |2'hO Vertical scaling tap mode: 
00 - 8tap; 01 - 6tap; 10 - 4tap; 11 - 2tap; 


ROW ТАР MOD [25:24] Horizontal scaling tap mode: 
00 - 8tap; 01 - бтар; 10 - Жар; 11 - 2tap; 


PALLET EN LO [20] R/W | 10 Гауег0 color palette enable : 
0 - disable 1- enable 

CK EN LO [19] R/W | 10 Layer color-key enable: 
0 - disable 1 - enable; 


ROT MOD LO [18:16] | RW. |370 Layer rotation mode: 
000 - 0 degree rotation. 001 - 90 degree 
rotation. 
010 - 180 degree rotation. 011 - 270 degree rotation. 
100 - 0 degree + mirror. 101 - 90 degree + 
mirror. 
110 - 180 degree + mirror. 111 - 270 degree + mirror. 
Rotation direction : left (anti-clockwise) 

Mirror axis: horizontal line. 


о fa [mo [ww 
IMG FORMAT LO [3:0] RAW |4'hO LayerO image input data format: 
0000 - ARGB888. 0001 - RGB888. 
0010 - ARGB565. 0011 - RGB565. 
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0100 - YUV420 2-plane. 0101 - YUV420 3-plane 
0110 - YUV400 1-plane. 0111 - YUV422 2-plane 
1000- 8BPP 


10.3.2.1.10.1.13 LAYERO Y ADDR 


Description: The control word defines base address of Y/RGB/8BPP data in LayerO. The format is defined 
in table below. 


Y/RGB Base Address іп Layer0 (32'h0000. 0000) 
| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Y. BASE ADDR LO 


T 


Ги у х= 10-11 
i) ПИ ЕЕ Й НІ ПП С ЕН БЕЗ 
CS ЛЕ ЕЕ СВ ЕС ПВ БЕ ЕП 


Y BASE ADDR LO 


[3 
Ш 
а | Te Tet el [Tl 


|» | о | о о [оо уо [о | о] 
бай а pepe --- 
Value 


Y BASE ADDR LO | [31:0] 32h0 | Y/RGB/8BPP data Base address in Layer0. 


10.3.2.1.10.1.14 LAYERO UV ADDR 


Description: The control word defines base address of UV/U data in LayerO. The format is defined in table 
below. 


| ви [зт [ зо [2 [2 [27 [25 [25 Га [а [22 [1 [2 [лә [пе [17 [15 | 


Шу BASE. ADDR 10 


T 


Ен м 
ВЕ С ВЕК ЕЕ ПС ЕС ЕД НЕБА БЕ С С 
Ж ЖЕЛ Л ВО ЕС ЕС ПА ЕС ВИЗ 


UV. ВАЗЕ ADDR 10 


[чате] 
| ер С ОСЗ ОС СВОИ 


Неја Мате Туре | Reset | Description 
Value 
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UV BASE ADDR 10 | [31:0] R/W | 3210 | UV data Base address іп LayerO when YUV 
(2-plane) .U data base address in LayerO when 
YUV(3-plane), 


10.3.2.1.10.1.15 LAYERO VA ADDR 


Description: Тһе control word defines base address of V /alpha data in layerO. The format is defined in 
table below. 


VA Base Address in Layer0 (32:Һ0000 0000) 
| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


VA BASE ADDR [0 


Type 


VA BASE ADDR [0 


[чате] 
T 
reeset} [ер ер СО БИ СО 


Неја Мате Туре | Reset | Description 
Value 
VA BASE ADDR 10 | [31:0] RW |32ћ0 | V data base address іп LayerO when YUV(3-plane), 
alpha data base address in LayerO when Habd 


10.3.2.1.10.1.16 LAYERO PITCH 
Description: This control word defines LayerO pitch .Тће format is defined in table below. 


Le [sr | 2 [29 [т] [25 |» | [22 [т [и [лә | ve [лт [ 56 ] 
C 8 


Reserved 


Field Name Type | Reset | Description 
Value 
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|____________|атла {во [eono [Reseved __ || 


PITCHO [11:0] 12Һ1 | Гауего pitch 


10.3.2.1.10.1.17 LAYERO_CLIP_START 
Description: This control word defines start position of clipping image іп LayerO .The format is defined in 
table below. 


0x0044 |ауего Clip start (32'h0000 0000) БАМЕНО СМЕ: ре 


Pa Гат [а Га Га Тв аТаГаГаТе|вГеГи Га: 
РИ СН 


Reserved CLIP START Y LO 


Field Name Type | Reset | Description 
Value 
с СТ атыны —_—_—_—_ 


CLIP START У 10 | [27:16] 12710 Сір image start y position, it is based on the юр left 
point of LayerO. Please ensure it is in LayerO. 


СС јама fro [епо |Resmwed | | 


CLIP START X 10 | [11:0] R/W 12710 Сір image start x position, it is based on the top left 
point ої LayerO. Please ensure it is in LayerO. 


10.3.2.1.10.1.18 LAYERO CLIP SIZE 
Description: This control word defines clip image size in LayerO .The format is defined in table below. 
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Le [s [3o [29 [в [2 [5 |» |» [аз [2 [т [и | о [пе [зт [16] 
Dane e r 


Reserved CLIP SIZE Y LO 


Field Name Type. | Reset | Description 
Value 
[ i fea Ro [m [mew SS 
CLIP SIZE Y LO | [27:16] RAN 1211 Clip LayerO vertical size, it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 
[ fea јо jm j|mew ——— 


CLIP SIZE X LO | [11:0] RAN 12'h1 Clip LayerO horizontal size , it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


10.3.2.1.10.1.19 LAYERO DES START 


Description: This control word defines LayerO clip image start position in work plane .The format is defined 
in table below. 


0x004C LayerO Destination start position (3210000 0000) LAYERO-DES: > 


ЕЕЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕІЕІКІКСІЕЛЕН 
| Мате | АУ == ә 


Reserved DES START У 10 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1665 of 1867 


SC77310C Device Specification 


Field Name Type | Reset | Description 
Value 


e> Иа [RO |40 [Reseved __- | 


DES START Y 10 | [27:16] R/W 1270 Clip Image start vertical position(Y), it is based on the 
top left point of work plane. Please ensure it is in work 
plane. 


|________| пола [RO |40 јвеее | 


DES START X LO | [11:0] R/W 1270 Clip Image start horizontal position(X) , it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


10.3.2.1.10.1.20 LAYERO GREY RGB 


Description: This control word defines LayerO constant RGB for the GREY data format ‚ог constant pallet 
RGB in Layer1. The format is defined in table below. 


LAYERO | pii 
0x0050 Гауего Grey RGB (32'h0000 0000) 


Рак Ге Га Їз Га Га Га Га Га Ге Га Га Га о Де Го | о. 
Name | га 


Reserved LAYERO GREY R 


Field Name Type | Reset | Description 
=== 


ач [Ro [so [Rem —— 
LAYERO GREY В [23:16] | ВАМ | 8'hO 1.LayerO constant В for the GREY data format. 
2.Layer0 constant В in pallet mode 
LAYERO GREY G [15:8] R/W | 980 1.LayerO constant С for the GREY data format. 
2.LayerO constant G in pallet mode 
LAYERO GREY B [7:0] R/W | 810 1. ауегО constant B for the GREY data format. 
2.LayerO constant В in pallet mode 


10.3.2.1.10.1.21 LAYERO ENDIAN 


Description: This control word defines LayerO image data endain configure. The format is defined in table 
below. 
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oi [sr [o [29 [29 [27 [25 [25 | а [о [2 [и [и [19 [| v [ s6 
Bw] О 


Reserved 


RGB SWAP MOD | | VA ENDIAN MOD | | UV ENDIAN MOD 1 
0 0 0 


Reserved Y ENDIAN MOD LO 


Field Name Type | Reset | Description 
Value 


A. n—— MOD LO > RAV | 170 LayerO image тезен Ени endian mode 
0-ARGB 1- RGBA 

RGB_SWAP-MOD_LO | [11:9] RAN Mode of swapping the bytes of 16bit RGB565 data. 
000 -RGB 001- ВВА 010 - GRB 
011-GBR 100-BGR 101 -BRG 


VA ENDIAN MOD 10 LayerO image layer V/A data byte order, ВзВ:В;В, 
become : (3-plane) 


[1:0]: in 32bits word, 

00 -B3B;BiBo 01 - BoB1B2B3 

10 - B2B ВоВ. 11 - В;В, ВВ 

[2]: in 64bits word, 

0- В:ВВ5В, ВВВВ. 1- B34B;B,;Bo B7B6B5B4 
UV ENDIAN MOD 10 | LayerO image layer UV/U data byte order, 

В-В.ВіВо become : (2-plane) 

[1:0]: in 32bits word, 

00 - B3B2B;By 01 - BoB1B2B3 

10 - B2B ВоВ: 11 - В;В, ВВ 

[2]: in 64bits word, 

0- В;ВВ5В, ВВВВ. 1- B3B;B,Bo B7B6B5B4 

LayerO image layer Y/RGB data byte order, 

В.В-В.Во become: 

[1:0]: in 32bits word, 

00 -B3B2B;By 01 - BoB1B2B3 

10 - В;Вз ВоВ: 11 - 8,8, ВВ 

[2]: in 64615 word, 
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10.3.2.1.10.1.22 LAYERO ALPHA 
Description: This control word defines LayerO block alpha .The format is defined in table below. 


en [и о] а Гав [27 Га [2s |» | [22 [и [з [лә [тв [т [16 | 
C 


Reserved 


Type 


К ИИ 
Reset ДЕН БОНА НИ И А ЛЕН ВО А МЈ 
ЕСТ ПАПА ЕА ЕЕ В НИ ПСА ЕЕ ЕСЕ ПС 


Reserved ALPHA LO 


Dame. 
wem ООО ООС ОИ 
ЕГЛЕЗЕЗЕЛЕБЕСЕШЕЛЕСЕЛЕНЕНЕНЕНЕЛЕНЕН 


Неја Мате Туре | Reset | Description 

Value 
|________| та [но [sem 
ALPHA LO [7:0] | ауего block alpha. 


10.3.2.1.10.1.23 LAYERO CK 
Description: This control word defines Layer1 constant RGB for color-key mode. The format is defined in 
table below. 


ве [sro [29 [ж [27 [25 [2s [22 [э [22 [гт [и [лә [тв [т [16 | 


Reserved CK R LO 
Туре = 
| B |15|14 тз | 12 | 1 ој о | з [7 | 6 | 5 ја | 3 [2 | t [0 | 


CK G LO CK B LO 


вези | 


Неја Мате Туре | Reset | Description 

Value 
[ СЕ [во [ano ООО 
CK R LO [23:16] LayerO constant R for color-key mode. 
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ска 10 [15:8] LayerO constant G for color-key mode. 


CK B LO [7:0] LayerO constant B for color-key mode. 


LAYER1 СЕС 


Description: This control word defines data format, 


rotation setting, color-key enable, yuv2rgb control and 


alpha mode of layer1. The format is defined in table below. 


0x0060 Layer1 data configure (32'h0000 0000) LAYER1 CFG 


Reserved 


Reserved 


IMG FORMAT L1 


г |: | 
ПЕ ЕЕ ВС ЕП ЕСЕ СЕ ИЕНА 


R/W 


Field Name Type | Reset | Description 
Value 


(его [ro јато [Reserved || 


PALLET EN L1 [20] 
ВИ й 


ВОТ MOD L1 [18:16] 


_________ 54] jro јато [ее 


\.0.1 
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Layer1 color palette enable signal 
0 - disable 
1 - enable 


Layer1 color-key enable: 
0 - disable 
1 - enable; 


Layer1 rotation mode: 
000 - 0 degree rotation. 
rotation. 

010 - 180 degree rotation. 
rotation. 

100 - 0 degree + mirror. 
mirror. 

110 - 180 degree + mirror. 
mirror. 

Rotation direction: left (anti-clockwise) 
axis: horizontal line. 


001 - 90 degree 
011 - 270 degree 

101 - 90 degree + 
111 - 270 degree + 


Mirror 
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IMG FORMAT L1 [3:0] R/W |4'hO Layer1 image data format: 
0000 - ARGB888. 0001 - RGB888. 
0010 - ARGB565. 0011 - RGB565. 
0100 - YUV420 2-plane. 0101 - YUV420 3-plane 
0110 - Ү0У400 1-plane. 0111 - YUV422 2-plane 
1000- 8BPP 


10.3.2.1.10.1.25 LAYER1 Y ADDR 


Description: The control word defines base address of Y/RGB/8BPP data in Layer1. The format is defined 
in table below. 


Pen [so [29 [2 [27 [25 [25 Гм [а [22 [s [ [т [зв [тт [ v6 ] 


Y BASE ADDR L1 


T 


| ви |15| 14 | 13 | 12 | 11 то | о {в | тів | з | з зјајтјо 
| Мате | Y BASE ADDR L1 
Type R/W 


Field Name Type | Reset | Description 
Value 
Y_BASE_ADDR_L1 | [31:0] 3250 | Y/RGB/8BPP data Base address іп І ауег1. 


10.3.2.1.10.1.26 LAYER1 UV ADDR 


Description: The control word defines base address of UV/U data in Layer1. The format is defined in table 
below. 


Pen [sro [29 [9 [27 [25 [25 [2s [а [22 [ 5 [ [т [в [т [ v6 ] 


UV BASE ADDR L1 


T 


ЕЕ ши о ла | 
ПЕ ПЕ ЕО СА ЕС ПС ЕП ERE EES 
EACEA Р ПЕС ЕВ ВС Є ВЕ С 


UV. ВАЗЕ ADDR L1 


[чате] 
eet Tele С ОС ОС С ОС С С ОС ОС ОС ОСЗ С 


БІТТІ С [pe [Reset С 
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тг т рр 


UV BASE ADDR L1 | [31:0] RAW |3270 | UV data Base address in Layer! when YUV 
(2-plane) .U data base address in Layer1 when 
YUV(3-plane) 


10.3.2.1.10.1.27 LAYER1_VA_ADDR 


Description: Тһе control word defines base address of V/alpha data іп layer1. The format is defined in 
table below. 


VA Base Address іп Layer1 (32'10000_0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


VA BASE ADDR L1 


VA BASE ADDR L1 


De] 
T 
Е 1] 


Неја Мате Туре | Reset | Description 
\Уаше 
VA BASE ADDR 11 | [31:0] RW |32'h0 | V даа base address in Layer when YUV(3-plane) 
Alpha data base address in Layer 1 when ARGB565. 


10.3.2.1.10.1.28 LAYER1 PITCH 
Description: This control word defines Layer1 pitch .The format is defined in table below. 


Le [sr [29 [2 [27 Га |в |» [22 [22 [т [ | о | ve [т є| 
en | Em] 


Reserved 


Type 


EC ЕЛЕС С EC Е ВЕ НЗ ИВ 
| Name | ЕЕ -- eee 


Reserved PITCH1 
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Field Name Type | Reset | Description 
ECT E 


10.3.2.1.10.1.29 LAYER1_CLIP_START 


Description: This control word defines start position of clipping image in Layer1 .Тһе format is defined in 
table below. 


ex [sro | 2 [2 [27 |» |» |» [зз [ [т [ [лә | e [77 | v6 | 
Ce 


Reserved CLIP_START_Y_L1 


Field Name Type | Reset | Description 
Value 
аю ишваи о 


CLIP START. Y L1 | [27:16] 12'h0 Clip image start y position, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


Jem фю [me eme От 


CLIP START X L1 | [11:0] 12'h0 Clip image start x position, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


10.3.2.1.10.1.30 LAYER1 CLIP. SIZE 
Description: This control word defines clip image size in Layer1 .The format is defined in table below. 
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Le [s [3o | = [в [27 [ [25 |» Га Ге [и [и | о [тв | [16] 
өле ТЕНИ 


Reserved CLIP SIZE Y L1 


Field Name Type. | Reset | Description 
Value 
[mes [Ro [mo [Rene — _ 
CLIP SIZE Y L1 [27:16] RAN 12'h0 Clip Image vertical size, it is based on the top left point 
ої Layer1. Please ensure it is in Layer1. 
вна [m [mo ана 


CLIP SIZE X L1 [11:0] RAN 12'h0 Clip Image horizontal size , it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


10.3.2.1.10.1.31 LAYER1 DES START 


Description: This control word defines layer1 clip image start position in work plane .The format is defined 
in table below. 


Le [sro [29 [2 [т] [25 |» [з [22 [гт [ [л | e [т [18 
Dame. ЗТ 


Reserved DES START Y L1 
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Field Name Type | Reset | Description 
Value 


e> Иа [RO |40 [Reseved __- | 


DES START Y L1 | [27:16] R/W 1270 Layer1 Clip Image start vertical position(Y), it is based 
on the top left point of work plane. Please ensure it is 
in work plane. 


|________| пола [RO |40 [Reserved 00 | 


DES START X L1 | [11:0] R/W 1270 гауег! . Clip Image start horizontal position(X) , it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


10.3.2.1.10.1.32 LAYER1 GREY RGB 


Description: This control word defines Layer1 constant RGB for the GREY data format, or constant 
RGN in pallet mode. The format is defined in table below. 


Le [sr [29 29 [27 [ [25 [2« [эз [ [т [ [т [в [57 [ v6 ] 
јо ча 


Reserved GREY R L1 


Field Name Type | Reset | Description 
ЕЕ 


ач [RO [sme (СИ 
GREY R L1 [23:16] | RW | 8'hO 1.Layer1 constant R for the GREY data format. 
2.Layer1 constant В in pallet mode 
GREY а L1 [15:8] R/W | 980 1.Layer1 constant а for the GREY data format. 
2.Layer1 constant G in pallet mode 
GREY B L1 [7:0] R/W | 870 1. ауег1 constant B for the GREY data format. 
2.Layeri constant В in pallet mode 


10.3.2.1.10.1.33 LAYER1 ENDAIN 


Description: This control word defines Layer1 image data endain configure. The format is defined in table 
below. 
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Loi [sr To [29 [2 [27 [25 Га | а [2 [2 [и [и [19 [пе | v [ s6 
Bw] б 


Reserved 


== ВОВ Ше MOD | | VA еи MOD_L | UV БАШАН MOD L У ENDIAN MOD L1 


| туре | ___во | 


Неја Мате Туре | Reset | Description 
Value 


A. — MOD L1 > RAN | 10 Layer1 image СВИНИНА Ани endian mode 
0-ААСВ 1- RGBA 

RGB SWAP. MOD 11 | [11:9] RAN Mode of swapping the bytes of 16bit RGB565 data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


VA ENDIAN MOD L1 Layer1 image layer V/A data byte order, ВзВ:В;В, 
become : (3-plane) 


[1:0]: in 32bits word, 

00-B3B;Bi;Bo 01 - ВеВ.ВеВз 

10 - B2B; ВоВ: 11 - ВВ ВВ 

[2]: in 64615 word, 

0- В:ВВ5В, ВВВВ. 1- B3B;B,;Bo B7BgBsB, 
UV ENDIAN MOD L1 й Layer1 image layer UV/U data byte order, 

В:ВгВ;В, become : (2-plane) 

[1:0]: in 32bits word, 

00 - ВзВ2В:Во 01 - ВВ ВВ 

10 - В-В. ВоВ: 11 - ВВ ВВ 

[2]: in 64615 word, 

0- В;ВВ5В, ВВВВ. 1- B3B;B,Bo В;ВВ5В4 


Layer1 image layer Y/RGB data byte order, 
B3B2B,By become : 


[1:0]: in 32bits word, 

00 - ВзВ2В:Во 01 - BoB1B2B3 
10 - В;Вз BoB; 11 - 8,8, ВВ 
[2]: in 64bits word, 
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10.3.2.1.10.1.34 LAYER1 ALPHA 
Description: This control word defines Layer1 block alpha .The format is defined in table below. 


en [sro | [2s [27 Га [2s |» [о [22 [т [29 [3 ТЯ 
[Meme рн 


Reserved 


Type 


О ООО 
Reset | ЕН НИ И В В СИ А РА И БИ 
ЕСИЕЛЕЛЕЛЕЛЕШЕЛИЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


Reserved ALPHA L1 


ГТЗ 
еј me] m 
ret | | а ЕС ПСИ | ОС С А ОС ОС 


Неја Мате Туре | Reset | Description 

Value 
L— — [esr [m јак 
ALPHA L1 [7:0] Layer1 block alpha. 


10.3.2.1.10.1.35 LAYER1 CK 
Description: This control word defines Layer1 constant RGB for color-key mode. The format is defined in 
table below. 


en [sr [29 2 [27 [25 [35 [и [э [2 [т [ [19 [зв [57 [ 56 | 


Reserved 


Field Name Type | Reset | Description 
Value 


|_________вт24 | по [епо [Reseved O | 
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CK ВІЇ [23:16] Layer1 constant В for color-key mode. 
CK G L1 [15:8] Layer1 constant G for color-key mode. 


CK B L1 [7:0] Layer1 constant B for color-key mode. 


10.3.2.1.10.1.36 СОЕЕ х 12 


Description: This control word defines tap1 4 tap2 of group1~8 in horizontal (vertical) coefficient table for 
scaling. The format is defined in table below. 


ooro ЕГТЕТТЕТШІСІТІЕЛІСШІТЕЛІ | VER_COEF_1.12| 
ЕСІС тар in group in Vertical сое (22h0000-o000) — | VER СОБЕ 2 12] 
ЕСІГІН ЕГТЕТТІ-ПҮСІТІЕЛІСІШТЕЛІ | ЕН COEF 9.12] 


| охо150 | | | | | Тар1-2 in group5 in Vertical coef (32h0000 0000) МЕН СОЕЕ 5 12 
0х0160 Tap1~2 іп group6 in Vertical coef (32'h0000 0000) VER COEF 6 12 
Tap1~2 in group7 in Vertical coef (320000 0000) VER COEF 7 12 


0x0180 Tap1-2 in group8 in Vertical coef (32'h0000 0000) VER COEF 8 12 


Reserved 


Field Name Type | Reset | Description 
Value 
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LU papo Гао ра 
TAP2 [24:16] Tap? of group1~8 in horizontal/vertical coefficient . 


[ms [m [m С — — 
TAP1 18:0) | RW јако | Тарі of group1 -8 іп horizontal/vertical coefficient . 


10.3.2.1.10.1.37 COEF x 34 


Description: This control word defines tap3 4 tap4 of group1~8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 


[mora | Пара group in Vertical cost 32 то0о. бойу “| VER сове 1-34 
рони | Tapa- in group in Vertical cot (22h0000-o000) | VER COEF 2-34 
[oos — Пара in groupa in чете сон (22h0000-0000) | ЧЕН COEF э эи) 


| 0х0154 | | || | Tap3-4 in groups in Vertical coef (32"10000_0000) VER COEF 5 34 
Tap3-4 in дгоирб in Vertical coef (320000 0000) VER COEF 6 34 
Tap3-4 in group? in Vertical coef (320000 0000) VER COEF 7 34 


Tap3-4 in group8 in Vertical coef (32'h0000 0000) VER COEF 8 34 


Bt (зі | зо | 29 | ав | 27 | 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 
| | БЕГ 


Reserved 


[Reus — [m С С С 
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| у ут Уаче| а) 
Lees јо ана 
TAP4 [24:16] Тард of group1~8 in horizontal/vertical coefficient . 


[ume [m [so [Reson 
ТАРЗ [во] [Rw |880 | Tap3 of group1~8 in horizontal/vertical coefficient . 


10.3.2.1.10.1.38 COEF x 56 


Description: This control word defines tap5 & tap6 of group1-8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 


Reserved 
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Field Name Type | Reset | Description 
о б 


TAP6 en ен — of group1~8 in horizontal/vertical coefficient . 
dmm [m jm ООО 
ТАР5 | 18:0) | Влу јако | Тар5 of group1-8 іп horizontal/vertical coefficient . 


10.3.2.1.10.1.39 COEF x 78 


Description: This control word defines tap7 & tap8 of group1-8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 
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Reserved 


= е ia = — 
Value 

[ i i feao [mo јаве — 

Соја [mo [mo [Rene — 

та вор [RW [вто [тару of grout- тполготалетса coeticent_| 
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10.3.2.1.11 Application Notes 
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10.3.3 Module Architecture 
This section is very important for upper level integration. Put all integration related items here. 


Design Description 


А | 
ARS пи GSP СОВЕ 


Host Interface 


у 


Memory Controller 
CBUF1 | А 
^C RE: р 
IBUFO.1 (е Scaling» SBUF1 
ICFC IBUFO.2 Engine | » ста 


| Ка OBUF1 


IBUFt | "ВЈ | > Blending ОСЕС 
> IBUF1.2 H і се: 


РАЦЕТ 


А 


АДА, 


=e 


PALLET : LayerO~1 color palette 
ICFC : LayerO~1 color format conversion unit. 


IBUFO.1,IBUFO.2: LayerO input ping-pang buffer.(180x128bit,20x128bit) 
IBUF1.1,IBUF1.2: Layer1 input ping-pang buffer.(64x128bit) 

IBUFt : input data temporary buffer(32x64bit) 

SBUF1,SBUF2 :Layer0 scaling output ping-pang buffer.(512x32bit) 
OBUF1,OBUF2 : GSP output ping-pang buffer.(256x32bit) 
CBUF1,CBUF2 : GSP Command ping-pang buffer.(36x64bit) 


Figure 9. GSP core Block diagram 
The main functional blocks of GSP are described here, and a block diagram is shown above. 
Host Interface: 
Allow GSP to communicate with external memory through AXI or AHB bus. 
In this block data crosses clock domain boundaries. 

Memory Controller: 

Internal memory management unit that is the block-to-host memory request interface. 
ICFC: 

Input color format conversion units that allow different color format input data in LayerO- 1 to convert 
RGB888. 

PALLET Group: 

Гауего~1 color palette function. 
IBUF ping-pong Group: 

Input buffers that store image/OSDs data after CFC unit for further scaling and blending. 
IBUFt: 

Input temporary buffer. 
Scaling Engine: 

LayerO (image) scaling unit. 

SBUF ping-pong Group: 

Scaling output buffers that store image data after scaling engine unit for further blending. 
Blending: 
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Image and OSDs alpha blending unit. 
OBUF ping-pong Group: 
GSP output buffers that store image data after blending unit. 


CMD BUF: 
Command Buffer that store command queue for BitBlit or StretchBlt. 


Module Hierarchy 
Clocks and Resets 


Memories Requirements 


10.3.4 Implementation 


Host Interfaces (HI) 
Two major interfaces are used to connect the GSP to the rest of the SoC: AXI and AHB. The AXI master 


interface included in the GSP is used to fetch data from memory that is attached to the SoC AXI 
interconnect. The AHB slave interface is used by the SoC processor to access the GSP register for 


configuration. 
AXI BUS AHB BUS 
з Data channel Address channel ^ 
di d t Ё з = 5 5 
endia adjus v 2 Т Н 
SFIFO rdat Request Dispatch . 45 
= 
ddralign] AFIFO кома bridge © uk 
АСІК AFIFO dt ЕЕ AFIFO wdat = = 
m g — 
GCLK ГІ = A AFIFOr 2575 AFIFOw regs 8 
MEM NM - а T 
2 © Е е Y 
Memory Controller 
GSP CORE 
AFIFOrdat :6x69 async data FIFO.  SFIFOrdat :4x69 sync rdata FIFO 
AFIFOr :6x37 async read cmd FIFO | AFIFOw :6х37 async write cmd FIFO 
НЕОма :16x4 sync WID FIFO AFIFOwdat :6x73 async data FIFO 
AFIFOoffset :16x4 async Addrss offset FIFO 
Figure 10. Host Interface Block diagram 
10.3.4.1.1 Host Interface sub-module hierarchy 
| 
|------ gsp hi.v 
|--- gsp hi axi.v 


|------ gsp_hi_mc2axi.v 


|------ gsp_hi_axiwadbus.v 


|------ gsp axi wadr afifo4 37.v 
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gsp hi axiradbus.v 


|------ gsp_hi_axiwrbus.v 


|------ gsp_axi_radr_afifo4_37.v 


gsp_axi_wdat_afifo4_73.v 


gsp ах wid sfifo16 4.v 


|------ gsp hi axirdbus resp.v 


gsp axi ofst afifo16 4.v 


gsp axi rdat afifo8 68.v 


gsp axi rdat sfifo4 69.v 


|------ gsp_hi_ahb.v 
10.3.4.1.2 Host Interface Internal ports 
10.3.4.1.3 Host Interface *gsp hi axi" sub-module design 
"дер hi ахі” УЖЕ: (Е GSP Bf AXI master ГІ, ЖЕ АХ! АЕ ТРЖНИ йт OE АЖА ЕҤ 
1. Input parameter: 
Signal Name Width | МО Description Clock 
Domain 
*GSP register " 

VA ENDIAN MOD 10 IN LayerO image layer V/A data byte order | dclk 

UV ENDIAN MOD 10 IN LayerO image layer UV/U data byte dclk 
order 

Y ENDIAN MOD 10 3 IN LayerO image layer Y/RGB data byte dclk 
order 

IMG FORMAT LO 4 IN LayerO image data format. gclk 

CMD ENDIAN MOD 3 IN Command data byte order dclk 

VA ENDIAN MOD L1 |3 IN Layer1 image layer V/A data byte order | dclk 

UV ENDIAN MOD L1 | 3 IN Layer1 image layer UV/U data byte dclk 
order 

Y ENDIAN MOD L1 3 IN mh image layer Y/RGB data byte асік 
огдег 


“95р mc тат стим" 
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rdn4 1 IN Indicate O rotation LayerO row input gclk 
down sample 1/4 
“gsp_mc_rparam_gen.v” 
offset afifo16 4 
rdat offset 3 IN address align of read data burst gclk 
last_valid 1 IN Valid last word in read data burst gclk 
rdat_offset_push 1 IN Push signal of AFIFO for align gclk 
address 
full_afifo16_align 1 OUT | Full signal of AFIFO for align address gclk 
radr_afifo4 37 
тс ах па ІМ АХ! Read data ID gclk 
mc axi rsize IN Read data burst length size gclk 
mc axi raddr 29 IN Read data burst address gclk 
radr_push 1 IN Push signal of AFIFO for read address | дек 
full afifo4 radr 1 OUT | Full signal of AFIFO for read address gclk 
“95р mc wparam деп.у" 
wadr afifo4 37 
mc axi wid IN AXI write data ID gclk 
mc_axi_wsize IN Write data burst length size gclk 
mc ах мадаг 29 ІМ Write data burst address дсік 
wadr push 1 IN Push signal of AFIFO for write address | gclk 
full afifo4 wadr 1 OUT | Full signal of AFIFO for write address gclk 
wdat afifo4 73 
mc axi wrlast 1 IN Write data burst last signal gclk 
mc_axi_strb 8 IN Write data strobe signal gclk 
mc_axi_wdata 64 IN Write data of blending output gclk 
wdat_push 1 IN Push signal of AFIFO4 for write data gclk 
full afifo4 wdat 1 OUT | Full signal of AFIFO4 for write data дсік 
“95р mc іпааї cntrl.v" 
rdat afifo8 68 
rdat pop 1 IN Pop signal of АҒІҒОВ for read data дсік 
mcrid d 4 OUT | Read data id signal gclk 
mcrlast d 1 OUT | Read data burst last signal gck 
empty_afifo8_rdat 1 OUT | Empty signal of AFIFO8 for read data gclk 
mcrdata d 64 OUT | Read data of Layer0-1 or command gclk 


\.0.1 


дер hi тс2ахі 
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Function : according to "gsp mc" write/read data requests, generate AXI write/read address channel 
signals, including ”9ѕр hi axiwadbus", "gsp hi axiradbus" 2 parts. 
1. gsp hi axiwadbus 

Function: generate AXI write address channel signals, including AFIFOw —'gsp axi wadr  afifo4 37", 
+  gsp axi wadr afifo4 37: async-FIFO for write address channel signal clock domain crossing. 

Width, depth: 37x4; 

Input: 4(mc axi wid) -4(mc axi wsize) -29(mc axi waddr); 

Output(wadr rdat): 4(wrid d) -4(wrsize d) «29(wraddr. d); 


assign мааг pop = valid wadr & (~awvalid_reg | awready); // pop signal 
assign wadr push - end waddr ; от *gsp mc" 
assign setvalid wadr = (-valid wadr | clrvalid wadr) & ~wadr_rempty; 
assign clrvalid wadr = wadr pop & valid. wadr; 
assign valid wadr d = (valid wadr & ~clrvalid_wadr) | setvalid wadr; 
valid wadr <= valid май а: 


• М mc B dfi. AER AXI EZ ЕМЕНІ 
-  AWID(4bit): 


assign awvalid tmp = wr axiwaddr 2 1'b1: // have write requestor іп FIFOw 
&{awvalid_reg,awready} 2 1’b0: // Slave reaction write requestor ‚по 


/| write requestor in FIFOw , reset to 0 


awvalid reg; // slave busy Кеер 
valid value. 


assign wr axiwaddr = valid wadr 8 (-awvalid req | awready); 
awvalid req «- awvalid tmp; 
if (wr axiwaddr) АМР <= мадг_гда 36:33] ; 


- AWVALID(A1bit): 


assign AWVALID - awvalid reg; 


-  AWPROT(3bit): 


assign AWPROT = 3'b010; // [0]:normal access [1]:non-secure [2]:data 


- AWCACHE(4bit): 
assign AWCACHE - 4'b0000; // non-cacheable and non-bufferable 


- AWLOCK(2bit): 
assign AWLOCK - 2'b00; // normal access 


- AWBURST(2bit): 
assign AWBURST = 2’b1; // normal sequential memory 


- AWSIZE(3bit): 
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assign AWSIZE - 3'b011; // 8 bytes-64bit. 


- AWLEN(4bit): 


If (wr. axiwaddr) AWLEN[3:0] <= wadr rdat[32:29]; //write length 1-9 
Note: when unaligned transfers, cooperate with WSTRB signal. 


-  AWADDR(32bit): 


If (wr. axiwaddr) AWADDR <={ wadr rdat[28:0],S3'hO); /Ломег 3 bit address for unaligned 
Note: when unaligned transfers, cooperate with WSTRB signal. 


- AWREADY(1bit): from slave 


2. gsp hi axiradbus 

Function: generation for AXI read address channels, including AFIFOr-"gsp axi radr afifo4 37". 
+  gsp axi гайг afifo4 37: async-FIFO for read address signals clock domain crossing. 

Width, depth: 37x4; 

Input: 4(mc axi rid) + 4(mc axi rsize) + 29(mc axi radar); 

Output: 4(rdid d) + 4(rdsize d) + 29(rdaddr. d); 


assign гааг pop = valid гааг &( ~агаііа reg | arready); // pop signal 
assign radr. push - radr push ; от “95р тс” 
assign setvalid radr = (~valid_radr | clrvalid radr) 8 ~radr_rempty; 
assign clrvalid radr = radr pop & valid radr; 
assign valid гааг d = (valid гааг & ^clrvalid гааг) | setvalid гааг; 
valid radr <= valid radr а; 


+ according to read address information from “95р mc", generate AXI read address channel signals. 
-  ARID(4bit): 


assign arvalid tmp = wr axiraddr ? 1'b1:  //have read requestor in FIFOr 
& {arvalid_req,ARREADY} 2 160: // slave reaction read requestor, and по 
// read requestor in FIFOr, reset to 0 


arvalid reg; //slave busy ,keep 
original value. 


assign wr axiraddr = valid гааг 8 (-arvalid req | arready); 
arvalid req «- arvalid tmp; 
if (wr axiraddr) ARID <= rdid а; 


- _ARVALID(1bit): 


assign ARVALID - arvalid reg; 


-  ARPROT(3bit): 


assign ARPROT - 3'b010; // [O]:normal access [1]:non-secure [2]:data 


- ARCACHE(4bit): 
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assign ARCACHE = 4’b0000; // non-cacheable and non-bufferable 


- ARLOCK(2bit): 


assign ARLOCK = 2’b00; // normal access 


- _ARBURST(2bit): 


assign ARBURST = 2'b1; // normal sequential memory 


- ARSIZE(3bit): 


assign ARSIZE = 30011; // 8 bytes-64bit. 


-  ARLEN(4bit): 


If (wr. axiraddr) ARLEN «-rdsize а[3:0]; //read length 1-16 
Note: when unaligned transfers, unused data is discarded in *gsp mc" sub-module. 


-  ARADDR(32bit): 


If (wr. axiraddr) AWADDR <={rdaddr_d[28:0],3’h0}; //based on 64bit 


- ARREADY(1bit): from slave 


10.3.4.1.3.1.2 gsp hi axiwrbus 


Function: according to AXI write address channel signals, send corresponding data to write data bus, 
including AFIFO-"gsp axi wdat afifo4 73" and SFIFO--"gsp axi wid sfifo16 4". 


1. gsp axi wdat afifo4 73: async-FIFO for write data clock domain crossing. 
Width, depth: 73x4; 
Input: 1(mc axi wrlast) + 8(тс axi strb)  64(mc. axi wdata); 
Output: 1(wrlast d) + 8(strb d) + 64(wdata d); 


assign wdat pop - wgranted & permit wb; // pop signal 
assign wdat push - wdat push ; от “95р mc" 


2. gsp axi wid sfifo16 4: sync-FIFO for wid store. 
Width, depth: 4x16; 
Input: 4(wrid d); 
Output: 4(seq wid а); 


assign рор = ~етріу sfifo wid 4 "регтії wb; 
assign push = wr axiwaddr; 


3. Write bus channel: generate write data channel signal. 
- WID(4bit): 


assign WID = permit wb ? seq wid d : 4’h0; 
assign магатеа = &{WVALID,WREADY} ; // finish current write data burst 
assign permit wb = (stat мО--2010); 
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WB IDLEz2'b01, WB TRANS-z2'b10. 
case(state wb) 
WB IDLE: state wb <= -empty sfifo ма? WB TRANS : WB IDLE; 
WB TRANS: state wb «- WLAST ? WB IDLE : WB TRANS; 
default : state wb «- WB IDLE; 
endcase 


- WLAST(1bit): 


assign WLAST - permit wb & wrlast d; 


-  WSTRB(8bit): 


assign WSTRB = permit wb ? strb 4: 8h'0; 


- _WDATA(64bit): 


assign WDATA = permit wb 2 wdata d : 64’h0; 


- WVALID(ibit): 


assign WVALID «- permit wb &-wdat rempty; 


-  WREADY (ibit): from slave. 


10.3.4.1.3.1.3 gsp hi axirdbus resp 


Function: according to AXI read address channel signals, accept corresponding data from read data 
bus, and generate write respond channel signals. including AFIFO-"gsp axi rdat afifo8 68" and 
"gsp axi ofst ано16_4"апа SFIFO-"gsp axi rdat sfifo4 69". 


1. gsp axi rdat sfifo4 69: sync-FIFO for read data and RID and RLAST, give information to generate 
RREADY. 


Width, depth: 69х4; 
Input: 4(rid d) + 1(rlast d) +64(rdat_endian); 
Output: 4(seq rid) + 1(seq rlast) +64(seq_ rdata); 


assign pop = rd sfifo4; 

assign push = wr sfifo4; 

assign rgranted = & {RREADY,RVALID}; 
rgranted reg«- rgranted; 

assign wr. sfifo4 = rgranted reg; 

assign rd sfifo4 = -етріу sfifo4 & “ІШІ afifo8 rdat; 

И ЖЕ read data endian mode: 

case (rid. d) 
410 : гааї endian mod[2:0] = Y ENDIAN MOD 10; 
4'h1:rdat endian mod[2:0] = UV ENDIAN MOD 10; 
4'h2 : rdat endian mod[2:0] = VA ENDIAN MOD 10; 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1690 of 1867 


SC77310C Device Specification 


4'h8 : rdat endian mod[2:0] = Y ENDIAN MOD 11; 
4'h9 : rdat endian mod[2:0] = UV ENDIAN MOD L1; 
4’ha : rdat_endian_mod[2:0] = VA ENDIAN MOD L1; 
4'hc : rdat endian mod[2:0] = СМО ENDIAN MOD; 
endcase 
// adjust read data endian : 
case(rdat endia mod) 
3'b000: rdat endian[63:0] = rdata d[63:0]; 
3'b001: rdat endian[63:0] = { гааїа d[39:32],rdata d[47:40],rdata d[55:48],rdata d[63:56], 
rdata_d[7:0],rdata_d[15:8],rdata_d[23:16],rdata_d[31 :24]}; 
3'b010: rdat endian[63:0] = { rdata_d[55:48],rdata_d[63:56],rdata_d[39:32],rdata_d[47:40], 
rdata_d[23:16],rdata_d[31:24],rdata_d[7:0],rdata_d[15:8]}; 
3'b011: rdat_endian[63:0] = { rdata_d[47:40],rdata_d[39:32],rdata_d[63:56],rdata_d[55:48], 
rdata_d[15:8],rdata_d[7:0],rdata_d[31:24],rdata_d[23:16]}; 
3'b100: rdat_endian[63:0] = { rdata_d[31:0],rdata_d[63:32]}; 
3'b101: rdat endian[63:0] = | rdata_d[7:0],rdata_d[15:8],rdata_d[23:16],rdata_d[31:24], 
rdata_d[39:32],rdata_d[47:40],rdata_d[55:48],rdata_d[63:56]}; 
3'b110: rdat_endian[63:0] = | rdata_d[23:16],rdata_d[31:24],rdata_d[7:0],rdata_d[15:8], 
rdata_d[55:48],rdata_d[63:56],rdata_d[39:32],rdata_d[47:40]}; 
3’b111: rdat_endian[63:0] = { rdata d[15:8],rdata d[7:0],rdata d[31:24],rdata d[23:16], 
rdata d[47:40],rdata d[39:32],rdata d[63:56],rdata а(55:48)); 
endcase 


gsp axi rdat afifo8 68: clock domain crossing for read data, RID and RLAST. 
Width, depth: 68x8; 

Input: 4(seq rid d) «64(seq rdata align); 

Output: 4(mcrid d) -«64(mcrdata а); 


assign pop  -rd afifo6 rdat; // from gsp mc 
assign push = rdat push еп & -full afifo8 rdat & ~аіѕсага ind; 


assign Id empty = (empty sfifo4 % (seq rlast | clr_tail))|(~empty_sfifo4); 

assign Id rdat еп = -full afifo6ó rdat & Id empty; 

// 4 sfito4 Nh, FI fifo Areas РУ Жн ле AA burst НИЖИ, SARA, EE ано, 
TEX т 22 ЈЕР НЕЋЕ PORT ST РУС TAS о 
if (rdat en2) seq rid d <- seq rid; 

if (rdat en2) seq гааѓа а <= seq rdata; 

if (rdat en2) seq rlast d «- seq rlast; 


row ап4<= rdn4;/I] ЕЈ 
assign r8 dn4 = (IMG. FORMAT. L0[3:1] == 3'h0)& ( seq па d[3:2]--2'd0)&row. дпа; 


if (8 dn4) / HFEF Layero,RGB888 ЖЕ КАСЕ 1/4 БИІНЕ. 
if (discard en) 
if (rdat rdy2 а seq rlast d) discard ind <= 100; 
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else discard ind <= -discard ind; 
else discard ind <= discard ind; 
else discard ind <= 1'b0; 
// Js E REDE Ж 
case(mcrdat align) 
0:seq rdata align = seq гааїа d[63:0]; 
1:seq rdata align = (seq rdata [7:0],seq rdata [63:8]; 
2:seq rdata align = (seq rdata [15:0],seq rdata d[63:16]); 
3:seq rdata align = (seq rdata [23:0],seq rdata аГ63:24)); 
4:seq rdata align = (seq rdata [31:0],seq_rdata_d[63:32]}; 
5:seq rdata align = (seq rdata [39:0],seq rdata d[63:40]); 
( 
( 


6:seq rdata align = (seq rdata [47:0],seq гааїа d[63:48]; 
7T:seq rdata align = (seq rdata [55:0],seq rdata d[63:56]); 


3. gsp axi ofst afifo16 4: clock domain crossing for read data offset, 
Width, depth: 4x16; 
Input: 3(rdat offset)-1(last valid); 
Output: 3(mcrdat align)«1(rdat last en); 


assign pop = rd afifo16; 

assign push - rdat offset push; //from gsp mc rparam gen 

assign Id offset = -empty sfifo4 &-full afifo8 rdat & seq rlast; 

assign ға afifo16 = ofst Id en ? (Id offset & "етріу afifo16 align) : rd sfifo4; 
/ самі offset IN, LEEN, ЗРНА н, Но 


if (st mc idle) 
ofst Id en <= 100; 

else if (empty afifo16 align 4 seq rlast & ofst Id en) 
ofst Id en <= 100; 

else if (-empty afifo16 align & rd sfifo4) 
ofst Id еп <= 151; 


4. Read data channel: accept/generate read data channel signals, send according data to gsp mc. 
-  RiD(4bit): from slave 


assign wr axirbus - rgranted ; 
if (wr. axirbus) rid 4 <= RID; 


-  RDATA(64bit): from slave 


if (wr. axirbus) rdata d <= АРАТА; 


- RLAST(1bit): from slave 


if (wr axirbus) rlast d <= RLAST; 


- RRESP(2bit): from slave 
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Not use this signal. 
RVALID(1bit): from slave 


RREADY(1bit): 
assign nwords sfifo4- &[wr sfifo4 d,rd sfifo4 d) ? nwords_sfifo4_q://remain room no change 
wr 51104 а 2 nwords sfifo4 4-1: И 
remain room -1 
rd 51104 а? nwords sfifo4 q-«1 : // 


remain room +1 
nwords sfifo4 q; 
nwords sfifo4 q «- nwords sfifo4 ; 
assign earlyempty = &((nwords sfifo4. q==4'd1),~wr_sfifo4_d,rd_sfifo4_d};// fifo4 will empty 
assign earlyfull = &{(nwords_sfifo4_q==4’d2), wr sfifo4 d,-rd sfifo4 d);// sfifo4 will full 
assign rready tmp - earlyfull ? 1'bO : 
earlyempty ? 1'b1: rready; 


rready «- rready tmp ; 


5. Write response channel: not used in GSP, BREADY= 1. 


10.3.4.1.4 Host Interface *gsp hi ahb" sub-module design 
"gsp hi ahb" FRIRE: (Еу GSP № AHB slaver #01, № AHB 8.2147 ar FS ACE 
1. Input parameter: 
Signal Name Width | МО Description Clock 
Domain 

gsp. start 1 OUT | GSP run pulse signal gclk 

cmd_en 1 OUT | Command queue enable signal gclk 

layerO_en 1 OUT | LayerO enable gclk 

[ауег1 en 1 OUT | Layer1 enable gclk 

scale en 1 OUT | LayerO scale function enable gclk 

des_start_x0 12 OUT | Layer0O top left coordinate x in work gclk 
plane 

des_start_y0 12 OUT | Layer0O top left coordinate y in work gclk 
plane 

des_start_x1 12 OUT | Layer1 top left coordinate x in work gclk 
plane 

des_start_y1 12 OUT | Layer1 top left coordinate y in work gclk 
plane 

des_size_x0 12 OUT | LayerO destination horizontal size(after gclk 
scaling ) 

des size yO 12 OUT | LayerO destination vertical size(after gclk 
scaling ) 


\.0.1 
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clip. size yO 12 OUT | Clip LayerO vertical size gclk 
CLIP SIZE X LO 12 OUT | Clip LayerO horizontal size gclk 
CLIP SIZE Y L1 12 OUT | Clip LayerO vertical size gclk 
CLIP_SIZE_X_L1 12 OUT | Clip LayerO horizontal size gclk 
ROT MOD L1 3 OUT | Layer1 rotation format. gclk 
гої90 дгоиро 1 OUT | Indicate rotation 90,90m,270,270m іп gclk 
Іауего (generated by ROT MOD 10) 
rot90_group1 1 OUT | Indicate rotation 90,90m,270,270m іп gclk 
[ауег1 (generated by ROT MOD 11) 
rot widO 12 OUT | LayerO Width after rotation gclk 
rot depO 12 OUT | LayerO depth after rotation gclk 
гої wid1 12 OUT | Layer1 Width after rotation gclk 
rot_dep1 12 OUT | Layer1 depth after rotation gclk 
des_ar565 1 OUT | Destination image mode is argb565 gclk 
des 1565 1 OUT | Destination image mode is rgb565 gclk 
des ar888 1 OUT | Destination image mode is argb888 gclk 
des r888 1 OUT | Destination image mode is rgb888 gclk 
des y422 1 OUT | Destination image mode is yuv422 gclk 
des y420p2 1 OUT | Destination image mode is yuv420-2p gclk 
des y420p3 1 OUT | Destination image mode is yuv420-3p gclk 
des_yuv 1 OUT | Destination image mode is gclk 
yuv422/yuv420 
rot0_indO 1 OUT | LayerO input 0 rotation gclk 
rot90 indO 1 OUT | LayerO input 90 rotation gclk 
rot180 indO 1 OUT | LayerO input 180 rotation gclk 
rot270_indO 1 OUT | Layer input 270 rotation gclk 
rotóm indO 1 OUT | ЁауегО input 0 rotation and mirror gclk 
rot90m indO 1 OUT | Layer input 90 rotation and mirror gclk 
roti80m indO 1 OUT | Layer input 180 rotation and mirror gclk 
rot270m indO 1 OUT | Layer input 270 rotation and mirror gclk 
rot0_ind1 1 OUT | Layer1 input 0 rotation gclk 
rot90 ind1 1 OUT | Layer1 input 90 rotation gclk 
rot180_ind1 1 OUT | Layer1 input 180 rotation gclk 
rot270_ind1 1 OUT | Layer1 input 270 rotation gclk 
rotoóm ind1 1 OUT | Layer1 input 0 rotation and mirror gclk 
rot90m ind1 1 OUT | Layer1 input 90 rotation and mirror gclk 
rot180m_ind1 1 OUT | Layer1 input 180 rotation and mirror gclk 
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rot270m_ind1 1 


OUT | Layer1 input 270 rotation and mirror gclk 


IMG_FORMAT_LO |4 


OUT | Гауего image data format: gclk 
0000 - ARGB888. 0001 - RGB888. 

0010 - ARGB565. 0011 - RGB565. 

0100 - YUV420 2-рјапе. 0101 - YUV420 
3-plane 

0110 - YUV400 1-рјапе. 0111 - YUV422 
2-plane 

1000- 8BPP 


IMG FORMAT L1 4 


OUT | Layer1 image data format: gclk 
0000 - ARGB888. 0001 - RGB888. 

0010 - ARGB565. 0011 - RGB565. 

0100 - YUV420 2-plane. 0101 - YUV420 
3-plane 

0110 - YUV400 1-plane. 0111 - YUV422 
2-plane 

1000- 8BPP 


дея ИОН 
assign rot90. groupO = 
assign 70190 group1 = 


assign rot dep1[11:0] = 
assign гої wid1[11:0] = 


rot90 indO | rot90m indO | rot270 indO | rot270m іпа0; 
rot90 ind1 | rot90m ind1 | rot270 ind1 | rot270m indt; 


rot90_group1 2 CLIP SIZE X L1[11:0] : СЫР SIZE У L1[11:0]; 
rot90 огоцр1 2 CLIP SIZE. Y- L1[11:0]: CLIP. SIZE X L1[11:0]; 


assign rot dep0[11:0] = гої90 groupO ? CLIP SIZE. Х L0[11:0] : CLIP SIZE У LO[11:0]; 
assign гої widO[11:0] = гої90 groupO ? CLIP SIZE Y L0[11:0]: CLIP SIZE X LO[1 1:0]; 


assign des аг565 = (D 


ES ІМС ЕОВМАТІ2:0| ==3'6010); //argb565 


assign des r565 = (DES IMG FORMATY[2:0] ==3'6011);/ rgb565 
assign des r888 = (DES IMG FORMAT[2:0] ==3'b001);// rgb888 
assign des аг888 = (DES IMG FORMAT[2:0] ==3'6000);/ argb888 


assign des yuv =D 
assign des_y422 

assign des_y420p2 
assign des_y420p3 = 


= (DE 
(DE 


ES IMG РОАМАТ[2]; 


des yuv & DES. IMG, FORMATT[1]; 


S IMG FORMATT[1:0] 223'b00)& des yuv; // yuv420-2p 
S IMG FORMATT[1:0] 223'b01)& des yuv; // yuv420-3p 


assign rot0_indO = (ROT MOD L0[2:0]--3'h0); 


assign rot90 (пад = (ВОТ 


_ MOD LO[2:0]--3'h1); 


assign rot180_ind0 = (ROT MOD L0[2:0]--3'h2); 
assign гої270 іпао = (ROT MOD L0[2:0]--3'h3); 
assign гоїдт (пад = (ROT MOD LO0[2:0]--3'h4); 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1695 of 1867 


SC77310C Device Specification 


assign rot90m indO = (ROT MOD L0[2:0]-23'h5); 
assign rot180m_indO = (ВОТ MOD L0[2:0]--S3'h6); 
assign rot270m (пад = (ROT MOD LO0[2:0]-23'h7); 


assign rot0_ind1 = (ROT MOD L1[2:0]--3'h0); 
assign rot90 ind1 = (ROT MOD L1[2:0]-23'h1); 
assign 101180 ind1 = (ROT MOD L1[2:0]--3'h2); 
assign rot270 ind1 = (ROT MOD L1[2:0]--3'h3); 
assign гобот ind1 = (ROT MOD L1[2:0]--3'h4); 
assign rot90m ind1 = (ROT MOD L1[2:0]-23'h5); 
assign rot80m ind1 = (ROT MOD L1[2:0]--3'h6); 
assign rot270m ind1 = (ROT MOD L1[2:0]-23'h7); 


Memory Controller (MC) 

Internal memory management unit that is block —to-host memory request interface, including AXI 
parameter generation, memory requestor arbitration, block calculation and requestor generation of input 
layerO~3 ,command requestor generation, block calculation and requestor generation of output layer , 
output size of scaling block calculation , 


RD 64bit 


RID | gl g 5 
Е ЕЗ = 
= 
> cmd ram 44 — ста ctrl rreq param gen wreq param gen 
А 
пед arbitration 4— wreq arbitration 
rreqc тедо 
теді мтеар 
j LO ram TH Reorder ram | [170 ram L1 rblock gen | |10 rblock gen blend wblock gen >| out lay ram 
[> L1ram control info A 
|4“ show size calc Memory Controller 
| RID 
Figure 11. Memory Controller Block diagram 
10.3.4.1.5 Memory Controller sub-module hierarchy 
| 
|------ gsp mc.v 


|------ дер mc main спи 
|------ gsp_mc_axirdat.v 
|------ gsp mc rd arb.v 


|------ дер mc гіоскі gen.v 
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|------ дер mc rblockO gen.v 

|------ дер mc cmd cntrl.v 

|------ gsp mc rparam gen.v 

|------ gsp_mc_blend_cnirl.v 
|------ gsp mc indat cntrl.v 


|------ gsp mc mem іпіо.у 


10.3.4.1.6 Memory Controller “дер mc" sub-module design 


"дер mc" sub-module function: As arbitrator of 2 layer and command read request, generate AXI read 
address channel parameter. As arbitrator of output layer write request, generate AXI write address 
channel parameter. LayerO~1 memory management. 


10.3.4.1.6.1.1 дер mc main cntrl 


Function: main controller of memory controller and GSP, detecting layer blending mode and commence 
different work mode. 


1. Input parameter: 
Signal Name Width | МО Description Clock 
Domain 
“GSP register ” 
gsp_start 1 IN GSP run pulse signal gclk 
cmd_en 1 IN Command queue enable signal gclk 
layerO_en 1 IN LayerO enable gclk 
[ауег1 еп 1 ІМ Layer1 enable gclk 
scale_en 1 IN LayerO scale function enable gclk 
des start xO 12 IN LayerO top left coordinate x in work gclk 
plane 
des_start_y0 12 IN LayerO top left coordinate y in work gclk 
plane 
des start x1 12 IN Layer1 top left coordinate x in work gclk 
plane 
des start. y1 12 IN Layer1 top left coordinate у in work gclk 
plane 
des size хо 12 ІМ LayerO destination horizontal size(after gclk 
scaling ) 
des size yO 12 IN Layer destination vertical size(after gclk 
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scaling ) 
rot widO 12 IN LayerO Width after rotation gclk 
rot depO 12 IN LayerO depth after rotation gclk 
rot wid1 12 IN Layer1 Width after rotation gclk 
rot dep1 12 IN Layer1 depth after rotation gclk 
rot90_group0 1 IN Indicate rotation 90,90m,270,270m in gclk 
Іауего (generated by ROT MOD 10) 
err flg 1 IN Indicate register configure error gclk 
“gsp_hi_axiwrbus.v” 
axi_wb_idle 1 IN End flag of write burst gclk 
“gsp_mc_mem_info.v” 
endc_blend 1 IN End command flag in blending gclk 
last_blend 1 IN Last blending block flag gclk 
“gsp_mc_blend_cnitrl.v” 
endb_blend 1 IN Blending end flag gclk 
“95р mc ста спи" 
ста halt 1 ІМ command halt signal gclk 
end_renew_reg 1 IN End flag of renew register state gclk 
cmd_err 1 OUT | Cmd configure error gclk 
st_renew_reg 1 OUT | State of renew register gclk 
st_idle 1 OUT | State of idle gclk 
st Id cmd 1 OUT | State of load command gclk 
“gsp_mc_rblock1_gen.v” 
end rd1 1 IN End of read block in layert/layerO gclk 
“gsp_mc_wparam_gen.v” 
end_block_wr 1 IN End of write block in update area gclk 
“gsp_mc_rparam_gen.v” 
rdn2 1 OUT | Indicate 0 rotation LayerO row input gclk 
down sample 1/2 
rdn4 1 OUT | Indicate 0 rotation LayerO row input gclk 
down sample 1/4 
cdn2 1 OUT | Indicate 0 rotation LayerO column input gclk 
down sample 1/2 
cdn4 1 OUT | Indicate 0 rotation LayerO column input gclk 
down sample 1/4 
“gsp_mc_rblock1_gen.v” 
st_larea_calc 1 OUT | State of left area calculation. gclk 
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st rarea calc 1 OUT | State of right area calculation. gclk 
st_barea_calc 1 OUT | State of bottom area calculation. gclk 
st_tarea_calc 1 OUT | State of top area calculation. gclk 
st_marea_calc 1 OUT | State of middle area calculation. gclk 


“95р mc rblockO gen.v", “gsp_mc_rblock1_gen.v” 


joint. numc 2 OUT | Joint input block number in layerO gclk 
column direction 

joint_numr 2 OUT | Joint input block number in layerO row gclk 

part_numc 2 OUT input block partition number in layerO gclk 
column direction 

part_numr 2 OUT input block partition number in layerO gclk 
row 

wid_blend_area 12 OUT | Width of update area gclk 

dep_blend_area 12 OUT | Height of update area gclk 

st_marea_calc 1 OUT | State of middle area calculation. gclk 


“gsp_mc_rblock0_gen.v”, *gsp mc rblock1 gen.v", “дер тс rparam деп.у" 


x blend area 12 OUT | Top left coordinate X of update area gclk 


y_blend_area 12 OUT | Top left coordinate Y of update area gclk 


*gsp scl top.v" 


Scl frm. start 1 OUT | One-cycle pulse signal,to start a new gclk 
frame for scaling,generate by st_idle 


2. mc_main_FSM 
As follow figure 12 showed, mc_main_FSM include 15 states: 


Coe 
(те өшіге calc ) 
' 


Figure 12. Memory Controller тат FSM 


mc tarea calc 


C mc larea calc mc Јагеа det 


+ МС ШЕЕ: 
Function: indicate GSP module in idle state. 


st idle d1 «- st idle; 
assign scl frm start - - st idle & st idle d1; 
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+ МС MOD DET: 
Function: 1. 11 LayerO~Layer1 #7115 GSP СЕЊ, ШАЛ ШЖК. 


2. “scaler 81, ЯНИЕ LayerO ЈАКИ, РА а Гауего 445 АЛ И E TERES: 
За АЕ А CH ЭН ЛЕ Г.Е. Ау, PAE IT А ИСКО SAGAN 


FARE TT UPA, НИВА, ПЕВАТИ КАНА, 
3. 7573 COMMAND ВЕК Б, BEA mc Id ста RE., но. 
Work plane Work plane Work plane Work plane 
top area | d middle area 
Li 4 Е apara LI(OSD) (ор area Out size 
zi S d 
A g 5 мо 950) [o m middle area 
= LO(image) R middle area =| LXOSD| = Out size 
=| middle grea ПО LO(OSD) £ | middle area | З 
Е вена № -E--. middle area 
Bi LI(OSD) bottom area Out size 
Out size Out size middle area 
Out size 


(a) image and OSDs blending (b) OSDs blending 


Figure 13.GSP blending mode 


(c) OSDs blend and image blending (d) command queue blending 


- GSP Ti BE: 


(СМО ЕМ-- 0 )%( SCALE EN = =1 )// LayerO(image) 5 Layer1(OSD) И. 
LayerO(image) АН ЖА) 32х16, Layer1(OSD)44i АЕН LayerO Sis EE, wA 16x16; 
пао 97у LayerO 4i BUR KINAR: 


(CMD_EN== 0 )& (SCALE EN == 0) // Layer0-1(OSD) ЖНЖ, ШІН 13.5. 
Layer0~1(OSD)##i АН 16х16; 


SEAN ERA 16x16; 


(CMD_EN==1) // command queue #6, ПЕ 13.4 
LayerO(image) т/Л.Э 16x16, Layer1(OSD)f AIk 16х16; 
ИН ERA 16х16; 


- scale FEIN РТ ЯМКИ РАТНЕ: 


ЭТИШЕ AREA онл, ЖН НЕТ. 


7001 le4 = (CLIP SIZE[9:0],2'h0]»- DES SIZE[11:0]; //scale <4 
zout gt2- (CLIP- SIZE[10:0],1'hOJ« DES SIZE[11:0];  // scale >2 
zout le2 = ~ zout gt2; //scale <2 

zout_gt1 = CLIP SIZE[11:0] < DES SIZE[11:0]; // scale >1 


size hf[11:0] = CLIP SIZE [0]? ( (1T'ThO,CLIP SIZE[11:1] } + 1271) : (T'hO,CLIP SIZE[11:1] У, 
zin le hf size_hf [11:0] >= DES SIZE[11:0]5; //scale <1/2 


size_qtr[11:0] (CLIP. SIZE [1:0]!= 280) 2 ({2°hO,CLIP_SIZE[11:2]}+ 12’h1) : {2’n0,CLIP. SIZE[11:2]); 
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zin gt qtr= size qtr[11:0]. < DES SIZE[11:0]; // scale >1/4 
zin equ ді = size qtr[11:0] = DES SIZE[11:0];  //scale = 1/4 
zin It qtr = ~( іп gt аб || zin equ дїї); // scale «1/4 


size 8th[11:0] «(CLIP SIZE [2:0]! ЗЋО) ? ((3'hO,CLIP SIZE[11:3]]-- 12'h1) : (S'hO,CLIP. SIZE[11:3]]; 
zin gt 8th = size 8th[11:0]« DES 514Е[11:0];  //scale >1/8 

zin equ 8th = size 8th[11:0] = DES SIZE[11:0];  //scale - 1/8 

zin It 8th = ~( zin gt 8th || zin equ 8th); // scale «1/8 


size 16th[11:0] -(СИР SIZE [3:0]! 4ћ0) ? ((4'hO,CLIP SIZE[11:4]]-- 12'h1) : 
{4h0,CLIP_SIZE[11:4]}; 

zin gt 16th = size 16th[11:0] < DES. SIZE[11:0]; // scale >1/16 

zin equ 16th = size 16th[11:0] = DES. SIZE[11:0];  //scale =1/16 


if 
if 


zout le4 && 2001 gt2) div num[1:0]-2'h3; / 27 4 Ж 

zout le2 && zout дії) div num[1:0]- 271; // 221 2 Ж 

if (zin le НГ && zin Как) joint num[1:0] = 2 ht; // DE 2 Э: 
if (zin equ аш) joint num[1:0] = 213; / ЗЕВЕ 4 Ik 

IA BARK 1/2. 

if (zin It qtr && zin_gt_8th) joint num[1:0] = 2’h1; dnsample_hf = 1 ;// 882 2X 

if (zin еди 8th) joint num[1:0] = 2’h3; dnsample_hf = 1 // $f He 4 Ж 

ИПА PARE 1/4 

If (zin It 8th && zin gt 16th) joint num[1:0] = 2’n1; dnsample_qtr = 1 ; // ДН 2 Ik 
if (zin equ 16th) joint num[1:0] = 213; dnsample ди = 1 // #Н®4 Ж 


Ш 


ПАРНАЯ: (сусе) 
ША: 
DES SIZE[11:0] = DES SIZE X 10[11:0]; 
CLIP. SIZE[11:0] = гої widO[11:0]; 
ШІН: 
Joint пит! 1 :0]<= joint num[1:0]; 
Part numr [1:0]<= div num[1:0]; 
- 0,180,0+mirror,180+mirror ЖЕ Н: 
rdn2 <= dnsample hf; 
rdn4 <= dnsample ди; 
- 90,270,90+mirror,270+mirror ДЕН: 
cdn2 <= dnsample hf; 
cdn4 <= dnsample ак; 


ЯНА: (2cycle) 

mA: 
DES SIZE[11:0] = DES. SIZE. Y L0[11:0]; 
CLIP. SIZE[11:0] = rot depo[11:0]; 
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и: 
Joint numc[1:0]«- joint num[1:0]; 
Part numc [1:0]<= div num[1:0]; 
- 0,180,0+mirror,180+mirror ЖЕЕ: 
cdn2 <= dnsample hf; 
cdn4 <= dnsample_atr; 
- 90,270,90+mirror,270+mirror ЖЕН: 
гап2 <= dnsample hf; 
гап4 <= dnsample ди; 
ik: Joint numr: LO #48 36247 77 IH] ERG, ХАР 1 ПАВИЈА, 
Joint пите : LO ШЧ УЛТ], ХТ L1 ЗАВИ И. 
Part питг :LO ЯЛТА, ХНТ L1 ШАЗЭМІЛІН ӨЙ» 
Рай numc  :LO ШАЗАЯІ HR DURS, ХНТ L1 ЖЕ. 
ЖЭС БИТ TFB bc AXES 


MC LD CMD: 
Function: command queue iX F, ЈЕ ZA ETRAS AS “ут, brid IRS ou bs 
id finish. cmd. 
MC RENEW REG: 
Function: 1.%ЮТ{#ФЖ EAN, ASN, ЗУБНЕ ЛІ ИВ НОТ о 
2. 4 3 LayerO fll Layer1 932777725, ЈЕ у wid. carea[11:0], дер carea[11:0], 
x carea[11:0], y carea[11:0]. 
rd cmd епа=1 М, 757-18 2.56, АЕ ЊЕ ИЕ ЛАН ФЕ, SBR rd cmd епа, 
ЖА ста wait KAS, 908 5 sese 


ШЕ | 


3. 


assign wid carea[11:0] = DES SIZE X 10 [11:0]; 
assign dep carea[11:0] = DES SIZE Y LO [11:0]; 
assign x carea[11:0] = DES START X LO[11:0]; 
assign y carea[11:0] = DES. START У L0[11:0]; 


MC OUTSIZE CALC(1cycle) 
Function: 1.483€ LayerO~Layerl Sis E. 1753 ЕК. 
2.i КОМИ ЇХ ВНУ TNI, FEAR Bhi, 25 НАР ЕРЕ o 
- ШЕ KERR АА Е: 


I! НХ layer0-1 47 МЕ (wire) 
assign des dep1[11:0] = гої дер1[11:0]; 
assign des ма1[11:0] = rot wid1[11:0]; 
assign des dep0[11:0] = SCALE EN? DES SIZE У L0[11:0] : rot depO[11:0]; 
assign des widO[11:0] = SCALE ЕМ? DES SIZE X L0[11:0] : rot widO[1 1:0]; 
ІП хе FP IBI РОУ ES, ЈЕНИ 
if(st marea calc) end гаї reg <= 10; 
else if. (end rdií&st marea calc) end гаї reg <= 1’b1; 


Шала DE EX: Y МАТЕ: HW юр area BARE, В 13.а Др) 
assign у0 le уі up = (L1 EN&LO EN)? (DES START. Y 10<- DES START. Y L1): fb1; 
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assign outsize y up[11:0] = yO le уі up ? DES START У L0[11:0] : 
DES START Y L1[11:0]; 


if (rst) top area <= 1700 


else if (st idle) top area <= 160; | //idle ЖАН 
else if (end гаї & st tarea calc) top area <= 1'b0; // top area EHHE. 
else if (st outsize calc) / tI FUT Е Ж ІН top area 
if(yO le yf up) top area <= 100; 
else top area «- 1'b1 


ПЁ S XE YS Ү/Ж: САЈТ bottom. area. ЕЖЕ, A 13.а him) 
assign у0 bot[11:0] = DES START. У L0[11:0] + des деро [11:0]; 
assign y1 bot[11:0] = DES START У L1[11:0] + des дері [11:0]; 
assign у0 ge y1 bot- (L1 EN&LO EN)? (yO_bot[11:0]>= у! bot [11:0]) : 161; 
assign outsize y bot[11:0] = yO ge у1 бої? yO bot[11:0]:y1 bot [11:0]; 


if (rst) bot area <= 1700 
else if (st idle) bot area <= 1’b0; /lidle ЖА 
else if (end га1 & st barea calc) bot area <= 1’b0; // bottom area >с 2. 
else if (st outsize calc) / ЖАТ хе XE ЯН bottom area 
if(yO ge y1 bot) bot area <= 100; 
else bot area «- 1'b1 


ІП ке А НСВ Xir: (HW left area. ЕУ ЖИЕ, | 13.а Ata) 
assign х0 le хі left2 (L1 EN&LO EN)? (DES START X 10<- DES START X 11): 151; 
assign outsize x left[11:0] = x0 le хі left ? DES START. X LO[11:0::DES START X 11111:0]; 


if (rst) left area <= 1'bO 
else if (st idle) left area <= 1’b0; //idle 1:218 2: 
else if (епа rdi & 51 larea calc) left area <= 100; //leftarea ЖЫНЫ. 
else if (st outsize calc) / TREATS хе же ТІН left area 
if (хО е хі left) left area <= 1160; 
else if (bot іп іор1| Хор іп Бо) left area <= 10; // layer 1 in top area /bottom area 
else left area «- 1'b1; 


„ПИЕ RAYS Х МАТЕ: (HW right area. МЕЖЕДЕ, В 13.а Ata) 
assign xO right[11:0] = DES START X L0[11:0] + des widO[11:0]; 
assign хі right[11:0] = DES START. X L1[11:0] + des wid1 [11:0]; 
assign x0 ge хі right = (L1 EN&LO EN)? (хО right[11:0]»- хі right[11:0]) : 1'b1; 
assign outsize x right[11:0] = x0 ge хі right ? xO right[11:0]:x1 right [11:0]; 


if (rst) right area <= 1700 
else if (51 idle) right area«- 160; | //idle КЕН 
else if (end rdi & st rarea calc) right area <= 160; X //rightarea ЖЫНЫ. 
else if (st outsize calc) / АИ хе ЖЕ ТІН right area 

if (x0 ge хі right) right area <= 1'bO; 
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else if (bot in top1| top in bot1) right area <= 1’b0; // layer 1 in top area /bottom area 
else right area «- 1'b1 

11 ЖЕ layeri FIR DX Bj (wire) 
assign bot in top1 = (yf bot[11:0]« DES START У L0[11:0]); // layer1 in top area; 
assign top in mid1 = (DES START Y LO«-DES START Y L1) 

&( DES START Y L1« yO bot[11:0]); // layer1 top in middle part 
assign top in бої! = (DES START. Y L1»- yO bot[11:0]) ; // layer top in bottom part 
assign bot in mid1 =( y1 bot[11:0]« 2yO bot[11:0]); // layer bottom in middle part 
assign right in left1- (хі right[11:0] «DES START. X L0[11:0]); / layer1 right in left part 
assign left in right12(xO right[11:0] «DES START. X L1[11:0]) ; // layer1 left in right part 
Itop area ЇХ ЗД ЗУ AR Ae (wire) 

assign wid tarea[11:0] = des wid1 [11:0]; 
assign dep tarea[11:0] = bot in top1? - des дері [11:0]: 
(DES START Y 1011:0|- DES START У L1 [11:0]: 
assign x tarea[11:0] = DES START X L1[11:0]; 
assign у tarea[11:0] = DES START Y 11[11:0]; 
Лен area XR - A bs(wire) 
assign wid larea[11:0] = right in left! 2? des ма1 [11:0] : 
(DES START X L0[11:0]- DES START X L1[11:0]); 

assign dep larea[11:0]- top in mid1 ? bot in mid1 ? des дері [11:0]: 


(yO bot[11:0]- DES START. Y L1[11:0]): 
bot in mid1 ? 
(у! bot[11:0]- DES START. Y 10[11:0]): 


des depO[11:0] ; 

assign x larea[11:0] = DES START X LO0[11:0]; 

assign у larea[11:0]- top in mid1 ? DES START. У L1[11:0]: DES START У LO[1 1:0]; 
Ilright area KRR А (wire) 

assign wid rarea[11:0] = left in right ? дес wid1 [11:0] x1 right [11:0]- хо right [11:0]); 
assign dep rarea[11:0] = top іп тій! 2 bot in mid1 ? des дері [11:0]: 


(yO bot[11:0]- DES START. Y L1[11:0]): 
bot in mid1 ? 
(у1 bot[11:0]- DES START. Y LO[11:0]): 


des аеро [11:0] : 
assign x rarea[11:0] - left in right ? DES START X L1[11:0] : хо right[11:0]; 
assign y rarea[11:0] = top іп mid1 ? DES START Y L1[11:0]: DES START. Y LO[11:0]; 
//bottom area 3X; 4 А АВК (wire) 
assign wid. barea[11:0] = des wid1 [11:0]; 
assign dep barea[11:0]- top in bot! ? des dep1[11:0] : (yf bot[11:0]- у0 bot[11:0]); 
assign x barea[11:0] = DES START X L0[11:0]; 
assign у Багеа[11:0]= top іп bot1 2 DES START Х L0[11:0] :yO bot[11:0]; 
/Imiddle area DX3X x] X A (wire) 
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assign wid marea[11:0] = des wid O [11:0]; 

assign dep marea[11:0]- des depO [11:0]; 

assign x marea[11:0] = DES START X L0[11:0]; 

assign y marea[11:0]- DES START Y LO[11:0]; 

Иста KURT А АВК (wire) 

assign wid carea[11:0] = des wid 1 [11:0]; 

assign dep сагеа[11:0]= des дері [11:0]; 

assign x carea[11:0] = DES START X 11111:0]; 

assign y сагеа|11:0- DES. START. Y L1[11:0]; 

АТ RR RRR ST RC: 

assign wid blend area[11:0] = (СМО EN | -10 EN)? wid carea[11:0] :top area ? wid tarea[11:0]: 
left area ? wid larea[11:0]: right area ? wid  rarea[11:0] : 
bot area ? wid barea[11:0] : wid marea[1 1:0]; 


assign dep blend area[11:0] = (СМО ЕМ|-10 ЕМ) ? дер carea[11:0]:top area 2 
dep_tarea[1 1:0]: 


left area 2 dep larea[11:0]: right area 2 дер _гагеа[11:0] : 
bot area 2 дер barea[11:0] : dep marea[11:0]; 

assign x blend area[11:0] = (CMD EN|-LO EN) ? x carea[11:0] : top area ? х tarea[11:0]: 
left area ? x larea[11:0]: right area ? х rarea[11:0] : 
bot area 2 x  barea[11:0] : x marea[11:0]; 

assign y blend. агеа[11:0] = (СМО EN|-LO ЕМ)? y carea[11:0]:top. area ? y tarea[11:0]: 
left area 2 у larea[11:0]: right area 2 у rarea[11:0] : 
bot area ?y barea[11:0] : y marea[11:0]; 


YE: dE command Jr: ШЖ top area, right area, left area, bot area 117753] К) Н 
command 870: ІН Xk ЈН middle. area — Ж. 


+ МС TAREA DET: 


Function: № top area №1110 AEE ЕЛИ VE KIM, ТЕК, ЖА mc tarea calc. 7 ДА. 
МС LAREA DET <. 


+ МС LAREA DET: 


Function: № left area АЕ Е ZU T ЛЕН, АЕН, BEA mc larea сас, ЛА 
МС RAREA DET АХ. 


+ МС RAREA DET: 


Function: № right area bx ie d ETE TED, SFER, ЖА mc rarea calc, ЛЖ 
Л MC BAREA DET Ко». 


+ МС BAREA DET: 
Function: Ж bot area MIRAE ТИНЕ PU DEDOS, FEN, ЖА mc barea calc. ТҰЛҒА 
тс marea calcT 1. 
+ МС TAREA CALC: 
Function: Пп ЇХ 2% layeri яв, Я 15) Layert МШ ХАЛ М ЖА ХИЛ САРЕ layer0 ) 


ЖИЛ ЈА Я: 1ор_агеа ==1 №, Jaz L1 input fsm,blend out fsm ХИ 
ДЖ: layeri ZK ВИА ЕЛИ, end rdi-1. 
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+ МС LAREA CALC: 
Function: Ac 3% layer Ж.ЛП 451) Layert НАЈ Л НКА СХ С layer0 > 


yo 


ЖИЛ ЈЕ ВА. left area ==1 №, Jaa) L1 input fsm,blend out fsm 242541. 
ДЕ: layeri ХЕ Аха Ж, end rdi-1. 


+ МС ВАВЕА CALC: 
Function: ИХ layeri ОП, Нај Layert НОРА М ЖА ХИЛ GREK IT layer0 ) 


У 


ЖИВУ: right area ==1 №, 15) L1 input fsm,blend out fsm ХИ 
ЖЕНЕ: layeri ZK ABER, end rdi-1. 


% МС BAREA CALC: 
Function: Jm; 2% layer ЈП, Я 5) Layert ЈА БА S НАКА СР layer0) 


ЖИЛ ЈА ІІ: bot area ==1 №, Jaa L1 input fsm,blend out fsm ХИ] 
ЖЕ ЖЇР: layeri ХА ЕЛИ, end rdi-1. 


+ МС MAREA CALC: 
x 0 |ауег1 Јауего 01; jas) Layert,layerO КЛ, ЯНЬ, 


аш 


Function: | 


ЖЕ: 

st renew reg =k st barea calc Ж, 

410 EN,L1 ЕМ)ДА)10 input fsm ,L1 input fsm,blend out fsm 42591. 
“4-40 ЕМІ1 EN 5257 LO input fsm,blend out fsm ЖАН. 

ЖЖ ЖТ 

Layert.layerO iZ Ci Hi BR SE wk, 

assign end rd = end rd1 reg; 


4 МС WAIT: 
Function: 54% end block wr tra (BUS ХЕ) , ЖА mc idle, 28 gsp THAR. 


10.3.4.1.6.1.2 gsp mc rd arb 
Function: iig 86 85, ARAM, Sei Bee mise a, MET КО aR. 


1. Input parameter: 


Signal Name Width | МО Description Clock 
Domain 
“дер mc ста сітігі.м” 

rreq cmd 1 IN Read requestor of load command gclk 

empty_cmd 1 IN Indicate signal of command queue empty | gclk 

ack_cmd 1 OUT | Acknowledge for command read gclk 
requestor 

"*layerO rblock gen.v" 

пед layerO 1 IN Read requestor of layerO дсік 

wid rblockO IN Width of read block in layer0(1~39) gclk 

dep rblockO 6 IN Height of read block in layer0(1~39) gclk 

x rblockO 12 IN Top left coordinate x of read block in gclk 
layerO 
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у "Боско 12 ІМ Top left coordinate y of read block in gclk 
layerO 

seq rblock0 1 IN LayerO read block line access order; gclk 
0:from up to down 1:from down to up 

ack_layer0 1 OUT | Acknowledge for layerO read requestor gclk 

“layer1_rblock_gen.v” 

пед layer1 1 ІМ Read requestor of. Іауегі gclk 

wid rblock1 5 IN Width of read block in layer1(1~16) gclk 

dep_rblock1 5 IN Height of read block in layer1(1~16) gclk 

x rblock1 12 IN left coordinate x of read block in layer1 gclk 

y rblock1 12 IN Top coordinate y of read block т layer | дек 

seq rblock1 1 IN Layer1 read block line access order; gclk 
0:from up to down 1:from down to up 

end rd1 1 IN End of read block in layerO- 1 gclk 

ack_layer1 1 OUT | Acknowledge for layer1 read requestor gclk 


“gsp_mc_rparam_gen.v” 


ack_arb 1 IN Acknowledge for read requestor of arbiter | gclk 
rreq_arb 1 OUT | Indicate read requestor from arbiter gclk 
wid_rblock 6 OUT | Width of read block gclk 
дер rblock 6 OUT | Height of read block gclk 
x rblock 12 OUT left coordinate x of read block gclk 
у Боск 12 OUT | Тор coordinate у of read block gclk 
rblock_seq 1 OUT | Line sequential access from up to down; | gclk 
rreqwinc 1 OUT | Indicate command queue win requestor gclk 
rreqwinO 1 OUT | Indicate layerO win requestor gclk 
rreqwin1 1 OUT | Indicate layeri win requestor gclk 


2. mc rarb fsm 
As follow figure 14, mc rarb fsm include 2 states: 


Figure 14.read arbiter FSM 
+ RARB SEL: 
Function: 18% Layer0-1,command ЗЕ, ГЕЈ “ БЕШЕ А ERR” ДЈЕВЕ, ЕЛЕНЫ 
малу, БЕЛ. К-ЗА. 


ПЗ МЫН = (wire) 


assign low cmd level = “етріу ста; 
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Імісй rblock,dep rblock, x rblock, у rblock 2 Е(м/іге) 
case([rreqwinO , rreqwint 1) 
2'b01: wid rblock[5:0] < = {1’b0,wid_rblock1[4:0]}; дер rblock [5:0] <= (1'bO,dep rblock1[4:0]); 

x rblock[11:0] < = x rblock1[11:0]; y rblock[11:0] <= y. rblock1[11:0]; 
rblock seq <= seq rblock1; 

2'b10 : wid rblock [5:0] <= wid rblockO[5:0]; dep rblock[5:0] <= дер rblockO[5:0]; 
x rblock[11:0] <= x rblockO[1 1:0] ; у rblock[11:0] <= у rblockO[1 1:0]; 
rblock seq <= seq "Боско; 


ACK ARB WAIT: 
Function: 55$; ЕЛЕУ ЕО” ДНИ, ЖАКА А, А КИНЕ o 


//rreq_arb ѓа (register) 
assign rreq arb а = (гед ста| тед layerO| rreq_layer1); 
if (ack arb) rreq_arb<=0; 
else if (~rreq_arb) rreq_arb<= rreq arb d; 
IIrreqwinO,rreqwint,rreqwinc 5 = (register) 
if (ack arb) rreqwin0<=0; 
else if (~rreq_arb& тес layerO) 
if (low cmd level) rreqwinO <= 1791; /Лауего 12625 
%1 
else if (-пеа cmd & ~ low cmd level)  rreqwinO <= 1'b1;// layerO 2022048 2 


if (ack arb) rreqwini<=0; 
else if (~rreq_arb& rreq_layer1) 
if (low cmd level а -rreq layerO ) rreqwin1 <= 191; // 
layeri Исак, 2 
else if (-ггед ста 8- теа layerO & ~ low cmd level )rreqwint <= 1'b1; // layeri RERE З 


if (ack arb) rreqwinc<=0; 
else if (~rreq_arb& rreq cmd) 

if (low cmd level & ^rreq layerO &~rreq_layer1 ) rreqwinc <= 1'b1; //cmd Е 
% 3 

else if (~ Іом cmd level ) rreqwinc 

<= 1761; // cmd RERE 1 
аск layerO,ack layeri,ack cmd Б'Є B(wire)(Bkvbfei 5): 
assign аск layerO =rreqwin0 & аск arb; 
assign аск Іауегі =rreqwin1 & аск arb; 
assign аск cmd -ітедміпс & аск arb; 


gsp mc гріоскі gen 


Function: 1 Ж RE АЛҚ, ОЕА ВОДУ layeri Эт Л AREAS. VERA 


1. І 


\.0.1 


ВАХА, 4E layeri №}, ЕЛ layeri іЯ. 
2 ИН КЛ А; 
при! parameter: 
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\.0.1 


Signal Мате Width | I/O Description Clock 
Domain 
“GSP register ” 
LO_EN 1 IN LayerO enable gclk 
L1 EN 1 IN Layer1 enable gclk 
CMD_EN 1 IN Command queue enable signal gclk 
SCALE_EN 1 IN LayerO scale function enable gclk 
PALLET EN L1 1 IN Layer1 color palette enable gclk 
CLIP_START_X_L1 | 12 IN Layer1 Clip image start x position gclk 
CLIP_START_Y_L1 | 12 IN Layer1 Clip image start y position gclk 
DES START X L1 | 12 IN Layer1 top left coordinate x in work gclk 
plane 
DES START Y L1 | 12 IN Layer! top left coordinate у in work gclk 
plane 
CLIP SIZE Y L1 12 IN Clip Layer1 vertical size gclk 
CLIP_SIZE_X_L1 12 IN Clip Layer1 horizontal size gclk 
CLIP_SIZE_Y_LO 12 IN Clip LayerO vertical size gclk 
CLIP_SIZE_X_LO 12 IN Clip LayerO horizontal size gclk 
rot180_ind1 1 IN Layer1 input 180 rotation gclk 
rot270 ind1 1 IN Layer1 input 270 rotation gclk 
rotoóm ind1 1 IN Layer1 input 0 rotation and mirror gclk 
rot270m_ind1 1 IN Layer1 input 270 rotation and mirror gclk 
rot90_group0 1 IN Indicate rotation 90,90т,270,270т іп gclk 
layerO (generated by ВОТ MOD 10) 
rot90_group1 1 IN Indicate rotation 90,90m,270,270m іп gclk 
layeri (generated by ROT MOD 11) 
“95р mc main спи" 
st larea calc 1 IN State of left area calculation. gclk 
st_rarea_calc 1 IN State of right area calculation. gclk 
st_barea_calc 1 IN State of bottom area calculation. gclk 
st_tarea_calc 1 IN State of top area calculation. gclk 
st_marea_calc 1 IN State of middle area calculation. gclk 
st_idle 1 IN State of idle gclk 
joint_numc 2 IN Joint input block number іп layerO gclk 
column direction 
joint_numr 2 IN Joint input block number іп layerO row gclk 
direction 
part_numc 2 IN input block partition number in layerO gclk 
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column direction 
part numr 2 IN input block partition number іп layerO gclk 
row direction 
wid_blend_area 12 IN Width of update area gclk 
dep_blend_area 12 IN Height of update area gclk 
х blend area 12 IN Top left coordinate X of update area gclk 
y_blend_area 12 IN Top left coordinate Y of update area gclk 
rdn2 1 IN Indicate 0 rotation LayerO row input gclk 
down sample 1/2 
rdn4 1 IN Indicate 0 rotation LayerO row input gclk 
down sample 1/4 
cdn2 1 IN Indicate 0 rotation LayerO column input gclk 
down sample 1/2 
cdn4 1 IN Indicate 0 rotation LayerO column input gclk 
down sample 1/4 
“mc_cmd_cntrl.v” 
finish_cmd 1 IN command queue Finish gclk 
“gsp_mc_rd_arb.v” 
ack_layer1 1 IN Acknowledge for layer1 read gclk 
requestor(pulse) 
пед layer1 1 OUT | Read requestor of layer1 (level) gclk 
wid rblock1 5 OUT | Layer1 read width in 0 rotation.(1~16) gclk 
dep rblock1 5 OUT | Layer1 read height т 0 rotation(1- 16) gclk 
x rblock1 12 OUT left coordinate x of read block in layer1 gclk 
y rblock1 12 OUT | Top coordinate y of read block in layeri | дек 
seq rblock1 1 OUT | Layer1 read block line access order; gclk 
0:from up to down 1:from down to up 
*gsp mc mem info.v" 
layer1 block information 
for pallet /outer osd blending / reorder in 
grant renew osd1 1 IN Indicate layer1 ram use information as gclk 
ping-pong indicator appointed. 
ind_renew_osd1 1 OUT | Indicate which ping-pong layer1 ram gclk 
update. 
set_grant_osd1 1 OUT | Parameter ready of layer1 read block to gclk 
update x,y,width,depth and 
grant_renew_osd1 
x renew osd1 OUT | Layer1 left coordinate x in blending block | дек 
y renew osd1 OUT | Layer1 top coordinate у in blending block | дек 
wid renew osd1 OUT | Layer! width in blending block(1- 16) gclk 
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dep. renew osd1 5 OUT | Layer1 height in blending block(1- 16) gclk 

seq rblock1 1 OUT | Layer1 read block line access order; gclk 
Отот up to down 1:from down to up 
(reorder function) 

oddx rblock1 1 OUT | Block start from odd х coordinate in gclk 
YUV mode (reorder function) 

display block information 

grant_renew_show | 1 IN Indicate write block register is notidle as | gclk 
"ind renew. show" appointed 

ind renew show 1 OUT | Indicate which ping-pong write block gclk 
register is appointed to update 

set_grant_show 1 OUT | ready signal for write block to update gclk 
x,y,width,depth etc. 

wid_renew_show 4 OUT | Width of updated block in work plane gclk 
(0~15) 

dep renew show 4 OUT | Height of updated block in work plane gclk 
(0~15) 

x renew show 12 OUT | left coordinate x of write block in work gclk 
plane 

y_renew_show 12 OUT | Тор coordinate у of write block in work gclk 
plane 

cont_renew_show 1 OUT | Indicate the display block,which is gclk 
stored inthe гат in which the previous 
block stored 

holdO renew show | 1 OUT | not change LayerO ping-pang ram gclk 
indicator for 2.show block in 1 ram 

exit renew show 1 OUT | Show layertin this updated block gclk 

det1_renew_show 1 OUT | Flag of use layer1 or Іауего ram ready gclk 
signal to start write block FSM. 
“(nll layer ram ready fii^. os 
layerO ТЕ Size FEE 

last renew show 1 OUT | паса last write block, is appointed in gclk 
“st_marea_calc” 

"layerO rblock gen.v" 

tag layerO 1 IN Indicate layerO read blocks about this gclk 
show block һаме finished 

reach rightO 1 IN Indicate layerO read block reach right gclk 
boundary 

сіг tag layerO 1 OUT | Clear Чад layerO"register gclk 


“gsp_mc_main_cntrl” 


“gsp_mc_rd_arb.v” 
“renew_reg_cntrl.v” 


\.0.1 
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end. гаї 


1 OUT 


End of read block in layer 


gclk 


2. Sub-FSM in Layer1_rblock_gen 


ШЕ 


15 Ву, TREIA 6 MARA: 


oto incalc 


ackl wait 


foto | 


Figure.15 Layer1 


size. nO calc Ук. showwid. calc ) 


Y Y 


\ æ size inl calc чн showdep. calc ) 


тесајс 


read Моск FSM 


AE 


SPUR АН ЖАН: 
Hi(st larea calc || st rarea calc || st barea calc || st tarea calc|| st marea calc )4: АТ 5] o 
+  IN1 IDLE: 
Function: zs BREUI T IDLE Ж 
+ SIZE INO CALC:(1cycle) 
Function: В feist, i+ LO ВАВА, Std dads. РАЛЕ К-Т ААҚ. 
КРИВЕ, АЕК, КА. 
st larea calc st marea calc 
st rarea calc SCALE ЕМ=1 
st barea calc | Joint numc Part numc ане нои 
st tarea calc Joint numr Part numr a 
step. widO[6:0] 16 0:16; 1:32 ;3:64 | 0:16; 1: 8; 2:4 16 
step depO[7:0] 16 0:32; 1:64; 3:128 | 0:32; 1:16; 2:8 16 
next state Size inl calc Showwid. calc Size in1 calc 
Rot90 groupO 
row dn2 0 0: rdn2 0 
1: cdn2 
O:rdn4 
row_dn4 0 МЕГЕН 0 
0: cdn2 
со! dn2 0 ао 0 
0:cdn4 
col dn4 0 Tidnd 0 
rot90 groupO,row dn4,row dn2 
(000) CLIP SIZE X LO 
(001) dn2 wid layerO 
wid area[11:0] | wid blend area | (010) dn2 wid layerO wid blend area 
(100) CLIP SIZE Y LO 
(101) dn2 dep Іауего 
(110) dn4 dep Іауего 
dep area[11:0] | dep blend area | (000) CLIP SIZE Y LO dep blend area 
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(001) dn2 dep layerO 
(010) dn4 dep Іауего 
(100)CLIP SIZE X LO 
(101) dn2 wid layerO 
(110) dn4 wid Іауего 


Table.6 information for this state 
- LO АВИА АНЕ ЖҚА bit GERTAE) : 


/ ФАН НЫ (wire) 
assign dn2_wid_layerO = CLIP SIZE X LO[0] ? (1160, CLIP_SIZE_X_LO[11:1] + 121): 
{1’b0, CLIP_SIZE_X_LO[11:1] }; 
assign dn4 wid Іауего = (CLIP_SIZE_X_LO[1:0]J==2’h0) ? 1290, CLIP_SIZE_X_LO[11:2] }: 
(20, CLIP_SIZE_X_LO[11:2] }+12’h1); 
assign ап2_ дер Іауего = CLIP SIZE У LO[0] ? (1100, CLIP_SIZE_Y_LO[11:1] }+12’h1): 
{1’b0, CLIP SIZE Y L0[11:1] }; 
assign dn4 dep Іауего = (CLIP. SIZE Y LO[1:0]-22'hO) ? (2'bO, CLIP SIZE Y 1011121 
(20, CLIP SIZE У L0[11:2] }+12’h1); 
assign noscale area = st larea calc |st rarea calc | st barea calc | СМО EN | ~ѕсаіе en; 
assign scale area - scale en & st marea calc; 
assign порагі rowO = (part numr == 0); 
assign пораќ со!0 = (part numc == 0); 
assign over rowO-(used wid[11:0]--(8'hO,used subwid[3:0]]--[b'hO,step. widO[6:0]])) »- wid_area[11:0]; 
assign over. со!0=(изеа dep[11:0]-(7'hO,used subdep[4:0]] -(4'hO,step аер0[7:01))>=аер area[11:0]; 
assign subwid num[4:0] =(( joint_numr==2’h1) |( joint numr2-2'h3)) ? 5'd0 : 5'd16; 
assign subdep num[5:0] = scale area ?( ( joint питс==2’Н1) |( joint_numr==2’h3))? 600: 


6'd32 : 6'd16; 
assign end subrow = ((1'bO,used subwid[3:0] )--(1'bO, step widO[3:0] }== subwid num[4:0] ) | 
over гом/0 ; 
assign end subocol = ({1’b0,used_subdep[4:0]}+ (1'bO, step depO[4:0] }== subdep num[5:0] )| 
over col0 ; 


assign end subarea = end subrow & end subcol; 
assign end row = over гомо & епа subarea; 
assign end area = over с010 & over гомо а end subarea; 
assign x іп0 tmp[11:0] = used wig[11:0]--[8'hO,used subwid[3:0]); 
assign у іп0 tmp[11:0] = used dep[11:0]-[7'hO,used subdep[4:0]); 
assign last renew show = СМО EN ? finish cmd& end area 851 marea сас: 
end area &st marea calc; IH Sz НЕА А. 
assign авії renew. show = ~ st marea calc| -LO ЕМ;/ ЯНИЕ 
assign reach right = over. гомо; // L1 JZ 9t ВАЖИ У) 
assign сіг0 en = (reach right1 & reach rightO) | ("reach right & ^reach rightO); 
I АХАТ Я (register) 
if (st in1 idle) used subwid[3:0] <= 470; 
else if (end аск1 wait &goto incalc) 
if (end subrow) used subwid[3:0] <= 4’h0; 
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else if (end subcol) used subwid[3:0] <= (used subwid[3:0] + step. widO[3:0]); 
RAF KI (register) 
if (st in1 idle) used subdep[4:0] <= 5’h0; 
else if (end аск1 wait &goto incalc) 
if (end subcol) used subdep[4:0] <= 5’h0; 
else if used subdep[4:0] <= (used subdep[4:0] + step depO[4:0]); 
/ EA KT 3€ (register) 
if (st in1 idle) used wid[11:0] <= 12'h0; 
else if (end ackí wait &goto incalc & end subarea) 
if (over гомО) used wid[11:0] <= 1210; 
else used wid[11:0] <= (used wid[11:0] + (8'hO,used subwid[3:0]) + 
(5'hO,step widO[6:0]]); 
else used_wid[11:0] <= used wid[1 1:0]; 
/ CS X KR (regsiter) 
if (st in1 idle) used dep[11:0] <= 12'h0; 
else if (end аскі wait &goto incalc) 
if (end area) used dep[11:0] <= 12'h0; 
else if (end row) 
used dep[11:0] <= (used dep[11:0]- {7'ћ0,иѕеа subdep[4:0]) «-(4'hO,step. depO[7:0]]); 
else used dep[11:0] <= used dep[11:0]; 
I| LO ВАЛ АИТ (wire) 
assign wid іп0 tmp[6:0] = over гомо ? (wid area[11:0] – used wid[11:0] —{8'һ0, used subwid[3:0]]): 
step widO[6:0]; 
I| LORAIN AERA (wire) 
assign dep inO tmp[7:0] = over со10 2 (dep area[11:0] - used dep[11:0] -{7’h0, used subdep[4:0]]): 
step depO[7:0]; 
I|. ERKAT E (wire)-3E REACH 
assign noscal wid[4:0] = wid inO tmp[4:0]; 
I|. ERRA i (wire)-3E RY А RRL 
assign noscal dep[5:0] = dep inO tmp[5:0]; 
/ тј X A&bs(wire)-3ERGT ДШ Ж Л. 
assign noscal_x[11:0] =( x по tmp[11:0] x blend агеа[11:0]); 
/ 759 Y A&bs(wire)-3E RE АСЕН, 
assign noscal y[11:0] =у inO tmp[11:0] + y blend area[11:0]); 
// LO ЛАТ З (wire)( RT TERIS ЕН register, “ ІН) 
assign wid inO[6:0] = scale area 2 wid inO tmp[6:0] : 7'hO; 
// LO ВА (млге) (НЕЗ АЛАУ FH register, 819) 
assign аер 1п0[7:0] = scale area 2 дер inO tmp[7:0] : 8'hO; 


+  SHOWWID CALC: 
Function: ГИЯ LayerO НЕ ДОЗУ Ai BUR ПУ SER RAY TT Жох ААА Ма іп” m/n = wid out: 
+  SHOWDEP CALC: 
Function: H Fitt LayerO НІ АЛАЯ BUR II SE АНУ y Abg. 
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st marea calc&SCALE EN 
о wid coe[11:0] wid blend area[11:0] 
i wid coe[11:0] wid area[11:0] 
о dep coe[11:0] wid blend area[11:0] 
i dep coe[11:0] dep area[11:0] 


ЗАЛДА я 


// зета E (wire) 
assign smult еп = ~ssize_en &(st 5 ма calc | st sdep calc); // Feit fe [iio 
assign sum smult[19:0] = zout mult [19:0] «(8'hO,remain cur[11:0]) ;//wid in*m + phase 
assign It phase8 = phase8[19:0] < (5'h0, sub1 size [14:0]}; 
assign end phase = ssize en&( It phase8 | ~ind_show8); // st swid calc/st sdep calc 44 Kind 
ЖАИЗ ВИА S (register) 
if (st swid calc|st sdep calc) 
if (end phase) ssize en <= 1'60; 
else ssize en <= 1'b1; 
else ssize en <= 1’b0; 
11 FEB (insize “о mult coe) 
assign insize mult[7:0] = st swid calc 2 (1'bO,wid inO[6:0]) : дер inO[7:0]; 
assign o. mult coe[11:0] = st swid calc ?o wid coe[11:0]: o dep coe[11:0]; 
assign i. mult coe[11:0] = st swid calc ?i wid coe[11:0] : o dep. coe[1 1:0]; 
assign remain cur[11:0] = st swid calc 2 rphase x[11:0]:rphase y[11:0]; 
DWO02 mult #8,12) и mult scalc (.A(insize mult[7:0]),.B(o mult coe[11:0]),. TC(1'b0), 
.PRODUCT(zout mult tmp[19:0])); 


И wid in * m (register) 
if (smult en ) zout mult [19:0] <= zout mult tmp[19:0]; 
else if (ssize en) 
if (ind show8) 2044 mult [19:0] <= phase8[19:0]; 
ПВО Лиле) 
assign sub8 size[14:0] = (i mult coe[11:0],3'h0); 
assign sub7 size[14:0] = sub8 size[14:0] – sub1 size[14:0]; 
assign sub6 size[14:0]- (sub3. size[13:0],1'bO]; 
assign sub5 size[14:0] = sub4 size[14:0] + sub1 size[14:0]; 
assign sub4 size[14:0] = ППО, mult coe[11:0], 2'h0); 
assign sub3 size[14:0] = sub2 size[14:0] + sub1 size[14:0]; 
assign sub2 size[14:0] = (2'hO0,i mult coe[11:0], 710); 
assign sub1_size[14:0] -(3101 mult coe[11:0]); 
ЛІВІ ОЧА (wire) 
assign ind show8 = sum smult[19:0] >= (5'hO,sub8 size[14:0]); / Ҥ 8 № 
assign ind show7 = sum smult[19:0] >= (5'НО, sub7 size [14:0]}; / 7 Ая 
assign ind show6 = sum smult[19:0]»- (5'hO, sub6 size [14:0]}; / ЕШ 6 ^ ді 
assign ind show5 = sum smult[19:0]»- (5'hO, sub5 size [14:0]}; / 5 ^ ді 
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assign ind show4 = sum smult[19:0]»- (5'hO, sub4 size [14:0]}; / tH 4 У 
assign ind show3 = sum smult[19:0]»- (5'hO, sub3 size [14:0]}; / НЕ З 4 A 
assign ind show2 = sum smult[19:0]»- (5'hO, sub2. size [14:0]; // т НІ 2 ^ ді 
assign ind show1 = sum smult[19:0]»- (50, sub1 size [14:0]; // 1 14 
11 ЖЕ (млте) 
assign phase8[19:0] = sum smult[19:0]- (5'hO,sub8 size[14:0]); 
assign phase7[19:0] = sum smult[19:0]- (5'hO,sub7 .size[14:0]); 
assign phase6[19:0] = sum smult[19:0]- (5'hO,sub6. size[14:0]}; 
assign рһаѕе5[19:0] = sum smult[19:0]- (5'hO;sub5 size[14:0]); 
assign phase4[19:0] = sum smult[19:0]- (5'hO,sub4 size[14:0]); 
assign phase3[19:0] = sum smult[19:0]- (5'hO,sub3 size[14:0]); 
assign phase2[19:0] = sum smult[19:0]- (5'hO,sub2 size[14:0]); 
assign phase1[19:0] = sum smult[19:0]- (5'hO,sub1 size[14:0]); 
ВАТ Я (register) 
if (st тО calc) scal wid[4:0] <= 50; 
else if (ssize en& st swid calc) 
if (ind show8) scal_wid[4:0] <= scal_wid[4:0] + 5'd8; 
else if (па show?) scal_wid[4:0] <= scal_wid[4:0] + 5'd7; 
else if (па show6) scal_wid[4:0] <= scal wid[4:0] + 5'd6; 
else if (ind show5) са! мла[4:0] <= scal wid[4:0] + 5'd5; 
else if (ind show4) scal_wid[4:0] <= scal wid[4:0] + 5'd4; 
else if (па 5һом/3) са! мла[4:0] <= scal wid[4:0] + 5"а3; 
else if (па show2) scal_wid[4:0] <= scal wid[4:0] + 5'd2; 
else if (nd show1) са! мла[4:0] <= scal wid[4:0] + 5'd1; 
else scal wid[4:0] <= scal wid[4:0]; 
/| ЖОПЕ (register) 
if (st іп0 calc) оса! dep[5:0] <= 670; 
else if (ssize en& st sdep calc) 
if ind show8) scal dep[5:0] <= оса! dep[5:0] + 6’d8; 
else if (па show7) оса! dep[5:0] <= scal dep[5:0] + 6'd7; 
else if (па show6) scal dep[5:0] <= scal dep[5:0] + 6'd6; 
else if (па show5) оса! dep[5:0] <= scal dep[5:0] + 6'd5; 
else if (nd show4) scal dep[5:0] <= scal dep[5:0] + 6'd4; 
else if (па show3) оса! dep[5:0] <= scal dep[5:0] + 6'd3; 
else if (nd show2) scal dep[5:0] <= scal dep[5:0] + 6'd2; 
else if (nd show1) оса! dep[5:0] <= scal dep[5:0] + 641; 
else scal dep[5:0] <= scal dep[5:0]; 
ITAN 1А] НО] ҰЖЫМ. (register)-rphase x[11:0] 
If (st swid- calc) // (ТЯЯЛОЛ fS Be fei = 
if (end phase) // 174 НАЛ E Be fei = 
If (end subcol) // ЖТ Ро п: МІНИ Н ВЕ 


/ 


<~ 


— — — C Oe 
м2 ~ = = = ~ 


ж-қ о ее ы 
м2 ~ = <= = ~ 


if (end row) rphase x[11:0] <= 1210; /—4T ЖЕ НЕ, ЕТ 


else if (ind show8) rphase x[11:0] <= phase8[11:0]; 


ња 


КЇТ АШ, 


Н 
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else if 
else if 
else if 
else if 


ind show7 
ind show6 
ind show5 
ind show4 


rphase x[11:0] <= phase7[1 1:0]; 
rphase x[11:0] <= phase6[1 1:0]; 
rphase x[11:0] <= phase5[1 1:0]; 
rphase x[11:0] <= phase4[1 1:0]; 
else if (ind show3) rphase x[11:0] <= phase3[11:0]; 
else if (ind show2) rphase x[11:0] <= phase2[11:0]; 
else if (ind show1) rphase x[11:0] <= phase1[11:0]; 
1/5] 88527 ARAH (register)-rphase y[11:0] 
If (St здер calc) // 9A JACI 6s BS BE fei 
if (end phase) // 71138] Ae 4H fc inl ir (8 ВЕЧЕ 
if (end subcol & -end row) // Ж Ро Sez ERA а A Е ВЕ 
rphase y[11:0] <= rst phase y[11:0]; 
else 
if ind show8) rphase y[11:0] <= phase8[1 1:0]; 
else if (nd show7) rphase y[11:0] <= phase7[11:0]; 
else if (па show6) rphase y[11:0] <= phasee[1 1:0]; 
else if (ind show5) rphase y[11:0] <= phase5[11:0]; 
else if (ind. show4) rphase y[11:0] <= phase4[1 1:0]; 
( ) 
( ) 


= 
< <> <> <= ~ ~ 


else if (ind show3) rphase y[11:0] <= phase3[11:0]; 
else if (ind show2) rphase y[11:0] <= phase2[11:0]; 
else if (ind show1) rphase y[11:0] <= phase1[11:0]; 
INAS AF Н 5 ЗУМІВ (register)-rst phase y[11:0] 
If (51 sdep calc) // 7 4iBCKAS 8 Be fei = 
if (end phase) // 71138] Ae TE br mr ВЕЧЕ 
if (end row) // ЖТ F — Sk zs ИУ УЖ A TR DR] B fS ВЕ 
if ind show8) rst phase y[11:0] <= phase8[11:0]; 
else if (па show7) rst phase y[11:0] <= phase7[11:0]; 
else if (nd show6) rst phase y[11:0] <= phase6[1 1:0]; 
else if (nd show5) rst phase y[11:0] <= рћазе5[11:0]; 
else if (nd show4) rst phase y[11:0] <= рһаѕе4[11:0]; 
( 
( 


else if (па show3) rst phase y[11:0] <= phase3[1 1:0]; 
else if (nd show2) rst phase y[11:0] <= phase2[1 1:0]; 
else if (nd show1) rst phase y[11:0] <= рћазе1[11:0]; 
ПО ХИТ HE (register) 
if (st іп1 idle) showed subwid[6:0] <= 710; 
else if (end аскі wait &goto incalc) 
if (end subrow) showed subwid[6:0] <= 7’h0; 
else if (епа subcol) showed subwid[6:0] <= (showed. subwid[6:0] + (2'h0,scal wid[4:0]]); 
Пе 7 F KR (register) 
if (єї іпі іаіе) showed subdep[7:0] <= 8'h0; 
else if (end_ack1_wait &goto_incalc) 
if (end subcol) showed subcol[7:0] <= 8'h0; 
else if showed subdep[7:0] <= (showed subdep[7:0] +{2’h0, scal dep[5:0]]); 


м2 ~ М NB = OD 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1717 of 1867 


SC77310C Device Specification 


[| Ciz ЇХ ЗЛУ FE (register) 
if (st inf idle) showed wid[11:0] <= 12'h0; 
else if (end аск1 wait &goto incalc & end subarea) 
if (over гом/0) showed wid[11:0] <= 12’h0; 
else showed wid[11:0] <= (showed wid[11:0] + (5'hO,showed. subwid[6:0]) + 
(7 h0,scal wig[4:0])); 
else showed wid[11:0] <= showed wid[11:0]; 
/ вх (regsiter) 
if (st in1 idle) showed dep[11:0] <= 1270; 
else if (end аск1 wait &goto incalc) 
if (end area) showed dep[11:0] <= 12’h0; 
else if (end row) 
showed dep[11:0] <= (showed. аер[11:0]+ (4'hO,shwed subdep[7:0]) -(6'hO,scal dep[5:0]]); 
else showed dep[11:0] <= showed dep[1 1:0]; 
/ Xkz X As (wire)- RS] ARCH Е 
assign x show tmp[11:0]- showed wid[11:0] + (5'hOo,showed subwid[6:0]]» x blend area[11:0]; 
/ Жак y АА (wire)- РАЯ Е 
assign y show tmp[11:0]- showed dep[11:0] + (4'hO,showed subdep[7:0]]- y blend area[11:0]; 


SIZE IN1 CALC:(1cycle) 
Function: 1 ЗЕЕ LO РАВНЕ, ІМ show аер>16 №}, ЖЕНЕ 2 REA, UB 
E L1 pfi E bsiR(recalc inf), НЯ Sos ДЕ ЋЕ 
2 Жгесаїс ini-1 ІМ, ЖЖ ЈЕ АЕ КИ NAE. 
3 ЖАНЫН ШАҚА, FUT LA RARE Wow. SEM, У 
L1 АЛАКА СО ДЕО ЛА Sos BUE ОНР /ЖАРІ ЛАУ АРА, SAFEN, ж 
WEAH, exit! renew ѕһом=0, ЖА RRA, KIKI ДЕЛШ ШЕ AEH. 
ИЯ КУ ЛАЙК 


I| ВИ же а (wire) 
assign show wid[4:0] = noscale area 2 noscal. wid[4:0] :scal wid[4:0]; 
assign show dep[5:0] = noscale area 2 noscal dep[5:0] : scal dep[5:0]; 
assign show x[11:0] = noscale area ?noscal x[11:0] : x show tmp[11:0]; 
assign show y[11:0] = noscale area ?noscal y[11:0] :у show tmp[11:0]; 
I| fM 
assign part oblock = (show dep[5:0] > 6'd16); 
assign goto incalc = ~гесаіс in1; 
assign goto recalc- recalc іп1; 
assgin cont renew. show = sel oblock2; А He ЈЕ. 
ПІЛ ВАЗЕ Я 
If (st in1 calc) 
if (recalc_in1) recalc inl «20; 
else if (рагі oblock) recalc in1 <=1'61; 
ПІЛ ERYK- cont renew show 
if (end аскі wait) 
if (goto incalc) sel oblock2 <= 1'b0; //JEfT F — isi SEES] 2 
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else if (goto recalc) sel oblock2 «- 1'b1; 


I|. SEES Ez fi Е (wire) — 25 и f 48, 


assign show2 dep[5:0] = show dep[5:0] - 6'd16; 
assign wid renew show [4:0] = show widg[4:0]; 
assign dep renew show [4:0] = part oblock 2 sel oblock2 ?show2  dep[4:0] : 4'h16 : 
show dep[4:0]; 
assign x renew show[11:0] = show x[11:0]; 
assign y renew show [11:0] = sel oblock2? (show. y[11:0]4-12'd16) : show. y[11:0]; 
assign holdO0 renew show = part oblock & (~sel_oblock2) & st ack1 wait; 


-L1 FEAR PKB bth З 


] | | show block | | ! 
г x di | |1 Gwy) | 
(хыуоға) | | 2 I 3 i 
| ЗЕ | е 
| | | (xs ra Yord) | | 
(4| воно |6 | 
с---------- (08D СЫР! 1---Ь------ 
ии | 
(ху+ћ) | | | (x+wyth) | 
хе х renew show уг y renew show 
a: wid renew. show d: dep renew. show 
xDES START X 11 y: DES START У 11 
w: clip_wid1 ћ: clip дер! 


Figure.16 relationship between show block апа OSD clip 


OSD read block OSD in show block 
rot mod note 
wid osdi | dep о5а1 x osd1 у osd1 x inblock | y inblock 
0 (хоға)-х (Уо+а)-у 0 0 
90 (Уо+а)-у (хо+а)-х (у+ћ)-(уо+д) 0 
90+т (Уо+а)-у (хо+а)-х 0 0 
180+т (хоға)-х (Уо+а)-у (x+W)- (Хоча) 0 
X - Хо у - Ус Block1 
180 (хоча) х (Уо+а)-у (x+W)- (хо+а) һ-1 
270 (Yo+d)-y (хоға)-х w-1 
0-т (хоға)-х (Уоға)-у 0 һ-1 
270-т (Уо+а)-у (хо+а)-х (y+h)-(yo+d) w-1 
0 a (Уо+а)-у Xo -X 0 
90 (Уоға)-у а (у+ћ)-(уо+д) Xo-X 
90-т +а)- а 0 Xo -X 
шн 2 0 у-у | Воскг 
180+т а (Уо+а)-у (x+W)- (Хоча) 0 
180 а (Уо+а)-у (x+w)- (Хоча) h-1 
270 (yos d)-y a 0 (ХЕМ) -Хо 
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0m a (Yo*d)-y Xo -X h-1 
270+т (уо+д)-у а (y+h)-(yo+d) (X--W)-Xo 
0 (X+W)- Xo (Yo*d)-y Xo -X 0 
90 (Уо+а)-у | (х+м)- Хо | (y+h)-(Yo+d) Xo-X 
904m (Уоға)-у (x+W)- Хо 0 Хо -X 
180-т (X+W)- Хо (Yotd)-y (X+W)- X 0 
180 | (x+w)-xo | (yotd)-y 0 h-1 | ӘЛ не 
270 (Yotd)-y (X+W)- Xo 0 (X--W)-Xo 
0-т (X+W)- Хо (Уо+а)-у Xo -X h-1 
270+m (Yo*d)-y (X+W)- Xo (y+h)-(yo+d) (X--W)-Xo 
0 (хоға)-х а 0 уо- У 
90 а (хоға)-х (y+h)-(yo+d) 0 
90+m d (хоға)-х Уо У 0 
180+m (хоға)-х а (x+W)- (Хоча) Yo У T Я віоска 
180 (хо+а)-х а (X+W)- (Хоча) | (у-һ)-уо 
270 а (хо+а)-х Yo - У w-1 
0-т (хоға)-х а 0 (у-һ)-Уо 
270+m d (хоға)-х (y+h)-(yo+d) w-1 
0 a d Xo -X уо- У 
90 а а (y+h)-(yo+d) Хо -Х 
90-т а а Уо У Xo -X 
180+т а а (x+W)- (Хоча) Уо-У 
180 а а (x+w)- (Хоча) | (у-һ)-Уо i 5 ба 
270 а а Yo- У (X--W)-Xo 
0-т а а Хо -X (y+h)-yo 
270+m d a (y+h)-(yo+d) (X--W)-Xo 
0 (X+W)-Xo d Хо -X уо- У 
90 а (X--W)-Xo (y+h)-(yo+d) Хо -X 
90+m d (X--W)-Xo Уо - У Xo -X 
180-т (X+W)- Хо а 0 Yo -Yy 
180 (X+W)- Хо d 0 (у-һ)-Уо i б з 
270 а (X+W)-X Уо У (X--W)-Xo 
0-т (X+W)-X d Xo -X (y+h)-Yo 
270+m d (x+w)-Xo (y+h)-(yo+d) (X--W)-Xo 
0 (хо+а)-х (у+ћ)-уо 0 Yo- У X - Хо 0 Block7 
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90 (y+h)-yo (хо+а)-х 0 0 
90+т (у-һ)-Уо (хо+а)-х yo-y 0 
180+т (хо+а)-х (y+h)-yo (x+W)- (Хоча) уо- У 
180 (хо+а)-х (y+h)-yo (x+W)- (Хоча) | (y+h)-yo 
270 (у-һ)-Уо (Хо+а)-х Ус У w-1 
0-т (хо+а)-х (y+h)-Yo 0 (у+ћ)-уо 
270+т (у-һ)-Уо (Хо+а)-х 0 w-1 
0 a (у+ћ)-уо Хо -X Yo -Y 
90 (y+h)-yo a 0 Xo -X 
904m (y--h)-yo a Yo-y Хо-Х 
180+т а (y+h)-yo (x+W)- (Хоча) уо- У 
180 а (у+ћ)-уо (X+W)- (Хоча) | (у+П)-уо : 0 ко 
270 (у+ћ)-уо а Уо - У (X+W)-Xo 
0-т а (y+h)-y Хо -X (y+h)-yo 
270+m (у+ћ)-уо а 0 (X--W)-Xo 
0 (x+w)-xo | (У+П)-Уо Xo-X yo - У 
90 (y--h)-yo (х--м/)-Хо 0 Хо -X 
90+т (у-һ)-Уо (X--w)-Xo Уо - У Xo -X 
180-т (X+W)- Хо (y+h)-yo 0 Ус - У i B oaa 
180 (x+w)-Xo | (y+h)-yo 0 (y--h)-yo 
270 (y+h)-Yo | (х+\)-% Ус У (X+W)-Xo 
0-т (X+W)-Xo (y+h)-yo Xo -X (у-һ)-Уо 
270-т (у-һ)-Уо (x+w)-Xo (y+h)-(yo+d) (X--W)-Xo 
Note: L1 E ASA СО ЈЕВТИЋ) : ЙІ (x_rblock,y_rblock) 52: КА, ЕВА E fü 


1. ШБ L1 ЛА 


assign clip wid1[11:0] = 


И ЛУНЕ ЕЛИ ЕД) 


assign seq rblock1 


assign 
assign 


wid rblock1 [4:0] 
dep rblock1[4:0] 
assign 
assign 
assign 


y rblock1[11:0] = 
oddx rblock1 


= wid osdi[4:0]; // ) 
= dep_osd1[4:0];// | 
X rblock1[11:0] = x_osd1[11:0] + CLIP START X L1[11:0]; / L1 i£ А OSD A ХА x 
' osd1[11:0] + CLIP START. У L1[11:0]; // L1 Л: OSD Vis y 
= x rblock1[0]; 


rot90 дгоир1 ? CLIP SIZE Y L1[11:0]: 
assign clip dep1[11:0] = rot90 group1 ? CLIP SIZE X (ТОЈ: 


І Н XT МАИ (млге ), HA (register) 8218. 


ЕА 


F L1 ЛЖ 


=( rot0m_ind1| rot180 ind1| rot270 ind1 | rot270m ind1); // 


CLIP. SIZE X L1[11:0]; 
CLIP. SIZE Y L1[11:0]; 


HF L1 ЖАЗЫ 
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assign wid renew osd1[4:0]-rot90 group! 2 dep rblock1[4:0] : wid rblock1 [4:0]; / HF L1 ж 
assign dep renew osd1[4:0]-rot90 group1 ? wid rblock1[4:0] : dep rblock1 [4:0]; // HF L1 Sz 


assign x renew osd1[3:0]- x inblock[3:0]; // L1 Пру E py Abs x 
assign y renew osd1[3:0] = y_inblock[3:0];// L1 2559р) y 
Il Sz TEE L1 


assign exit renew show -L1 EN&( blend mod1| blend mod2| blend mod3| blend mod4| 
blend mod5|blend mod6| blend mod7| blend mod8| blend под); 


I| L1 За (шіге) 

assign x left1[11:0] = DES START X L1[11:0]; 

assign x right1[11:0] = DES START X L1[11:0] + clip wid1[11:0]; 
assign y top1[11:0] = DES START Y L1[11:0]; 

assign y. bot1[11:0] = DES START У L1[11:0] + clip dep1[11:0]; 

I|. Skz s ERU A s (wire) 

assign x lefts [11:0] 2 x renew. show[1 1:0]; 

assign x rights [11:0]= x renew. show[11:0]-(7'hO,wid renew ѕһом[4:0]); 
assign у tops [11:0] y renew show[11:0]; 

assign у bots[11:0] = y renew show[11:0]-(7'hO,dep renew show[4:0]); 
ИСА BY BEE З E (wire) 

assign x rs 11[11:0] = х rights [11:0] - x left1[11:0] ; //(хоға)-х 
assign x гі Is[11:0] = х right1[11:0] -х lefts [11:0]; / (x+w)- Xo 
assign x 16 H[11:0] = х lefts [11:0] - x left1[11:0] ; //хо-х 

assign x гі rs(11:0] = x right1[11:0] - x rights [11:0] ; // (х+м)- (хоча) 
assign y bs t1[11:0] = y bots[11:0]- у top1[11:0] ; // (yo+d)-y 

assign y b1 ts[11:0] = y_bot1[11:0] - y tops [11:0] ; // (y+h)-yo 

assign y b1 bs[11:0]- y boti[11:0] -y bots[11:0] ;//(y«h)-(yod) 
assign у ts t1[11:0] = y tops [11:0] - у top1[11:0]5 // Yo- y 

assign x_sub1[11:0] = clip wid1[11:0] - 12'h1; // w-1 

assign y sub1[11:0] = clip dep1[11:0] - 12'h1; // h-1 

I BRR 11050 WHER 


assign Іені le | = Xx ій! <= х lefts; 
assign ен It | =х leftl «x lefts; 
assign ек lt г = X leftl < x rights; 


assign right gt | = x right > x lefts; 
assign right gt r2 x right > x rights; 
assign right ge r2 x right >= x rights; 
assign паћ It r = х rightl« x rights; 
assign Іені gt ! = х leftl > х lefts; 
assign top1 le t -у їорі <= у tops; 
assign topi Ilt t  - у topí «y tops; 
assign. top1 It b = y іорі «y bots; 
assign bot1 gt {= у bot! > y Торо; 
assign bot gt b= у bot! » y bots ; 
assign bot ge р= у бон >= y bots ; 
assign bot1 It b = y botí« y bots; 
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assign іорі gt t- у 1ор1< у tops; 

ИХ 1-9 BINA (wire) 

assign blend mod1 = (left It га right gt г) &leftí gt 1 &( top1 It b а бої! gt b) & їорі gt t 
assign blend тод? = (left le 1 & right1 ge г) &(top1 lt b & бон gt b) & їорі gt t; 

assign blend тоаз -(left1 It | & right gt 1) & right1 It r &( top1 It b а Бон gt b) & їорі gt t; 
assign blend mod4 = (Іені It г & right1 gt г) &left1 gt 1 &( topí le t & bot1 ge b); 

assign blend mod5 = ( left le | а гідпії ge г) & (ор1 le t & бої! ge b); 

assign blend mod6 = ( Іей1 It | & п9 gt 1) & right1 It r&(top1 le t & бої! ge b); 

assign blend mod7- (left It г & right gt г) &left1 gt 1 & (top1 It t а bot1 gt t)& bot It b; 
assign blend mod8-( left le 18 right ge г) & · (орі It t & bot gt t)& бон lt b; 

assign blend mod9 =( left1 It | & right gt l) & right1 г & (корі It t & bot1 gt t)& рон lt b; 


+ АСК1 WAIT: 
Function: 1. 445 ping/pong 1275 (\мМЫюоск) 214% grant renew. show 73 01М, 5250759 5 
ЭТК р set grant show, БН, ИЕ НЕ є ind renew. show. 
2. ЛЕ OSD ЯЯН ФАН F, 2455 layeri ram(ping/pong) “ЙЫ, 52% Layer ЖЫН 
ЈК S set_grant_osd1, ЖОН. Se. {ЛЕН гат EIN. 24 
tag layerO ~ tag Іауегі. tag show 17/91, НРК, ЖЕҢ ERA И па КОЈА НЕ 
Lisa GEN BRÁEJE НИ М СИЛ, ЊВ LO Jtr tag Іауего, jf ќад |ауег1 , 
tag show. ИЗ ram 9-2 497548, ЈА Г. 
3. Æ OSD ii CU BST, "4 layeri 5109105 СИ (ping/pong) ях ЖЕ СЕ) гат — 20), 
AX L1 GARE BUH ИЕН set grant osd1. 25 tag layerO ~ їад Іауегі. tag show 
ABA TIN, ЖӘН RA SE CUN B. So Bes B'S A, 8 tag |ауего~ tag layer. 
tag show, Witte OW ЈЕ Нев, ЈК КОМА 
- ЕО RE: 


I| sti fei 5 (wire) 
assign end аскі wait = st marea calc 2 tag |ауег1 8 tag Іауего 8 tag. show : 
tag Гауегі & tag show; 
assign с! tag layerO = nopart layerO 2 (end аск1 wait & goto incalc & clrO en): //tag layerO 782 
(end. аск1 wait & end subarea & goto incalc & clrO еп); 

assign порагі layerO = nopart гомо & nopart со10; 
//L1 IR (register) 

If (st_ack1_wait) 

if (ack_layer1) rreq_layer1 <= 1’b0; 

else if (~grant_renew_osd1 & exit renew show &~ PALLET EN 11) ед Іауегі <= 101; 
/Кад_1ауег1 8 Е (register) 
If (st inO calc) 

if («L1 EN) tag Іауегі <= 1'b1; // layeri ERF JS 
else If (st аскі wait) 

if (end ack1. wait) tag Іауегі <= 1’b0; 

else if (exit renew show) 

if (PALLET EN L1& (-дгапі renew osd1)) tag layer! <= 1'b1; // L1 ЧЕХ fai ted dut 
else if (ack_layer1) tag Іауегі <= 191;  //L1 Ж 

CEA 
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else tag Іауегі <= 151; И V ER L1 
ИЗУМА REA НА з (register) 
If (st ack1 wait) 
If (end аскі wait) tag. show <= 1’b0; 
else if (-дгапі renew show) tag show <= 101; 
LA ЕМЕ АЕ ВК (register) 
If (st ack1 wait) 
If (set grant osd1) set grant osd1 <= 1’b0; 
else if (~дгапі renew osd1& exit renew show ) set grant osd1 <= 101; 
I| L1 zs Sie МН S (register) 
If (rst n) ind renew osd1«- 100; 
else if (st idle) ind renew osd1 <= 1’b0; 
else if (st ack1 wait) 
If (end аскі мана exit renew show) ind renew osd1 <= ~ ind renew 0501; 
11 З Ае Беја ІН s (register) 
If (rst n) ind renew show <= 1700; 
else if (st idle) ind renew show <= 1’b0; 
else if (st ack1 wait) 
If (end аскі wait) ind renew show <= ~іпа renew show; 
I bz fes КАЕ ЗШ (register) 
If (st аскі wait) 
If (set grant show) set grant show <= 1’b0; 
else if (-дгапі renew show) set grant show <= 11; 
ПЕ E BE АЖЖ (register)- end гаї 
assign end rdi = st аскі wait& end area; 


дер mc гріоскО gen 


Function: 1. LayerO № image КЕ, WIAR Wee. АЛАЙ tap 1, ТЕМА 


EVA Bix EA КО ДИЖОН SR ei М. з 


2. Layero 9 OSD Е, dide ANT АЛА, инж ВОР Layero ЈЕ P Ae s 


1. Input parameter: 


Signal Name Width | I/O Description Clock 
Domain 
From “GSP register ” 
LO_EN 1 IN LayerO enable gclk 
CMD_EN 1 IN Command queue enable signal дсік 
SCALE ЕМ 1 ІМ LayerO scale function enable gclk 
PALLET EN LO 1 IN LayerO color palette enable gclk 
CLIP_START_X_LO | 12 IN LayerO Clip image start x position gclk 
CLIP_START_Y_LO | 12 IN LayerO Clip image start y position gclk 
CLIP_SIZE_Y_LO 12 IN Clip LayerO vertical size gclk 
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CLIP. SIZE X LO 12 IN Clip LayerO horizontal size gclk 

DES START X LO | 12 IN LayerO top left coordinate x in work gclk 
plane 

DES START Y LO | 12 IN LayerO top left coordinate y in work gclk 
plane 

rot0_indO 1 IN LayerO input О rotation gclk 

rot90 indO 1 IN Layer input 90 rotation gclk 

rot180. indO 1 IN Layer input 180 rotation gclk 

rot270 indO 1 IN LayerO input 270 rotation gclk 

rotóm indO 1 IN | ауего input 0 rotation and mirror gclk 

rot90m indO 1 IN Layer input 90 rotation and mirror gclk 

roti80m indO 1 IN LayerO input 180 rotation and mirror gclk 

rot270m indO 1 IN Layer input 270 rotation and mirror gclk 

col tap mod 2 IN Vertical scaling tap mode gclk 

rot widO 12 IN LayerO Width after rotation gclk 

rot depO 12 IN LayerO depth after rotation gclk 

rot_wid1 12 IN Layer1 Width after rotation gclk 

rot dep1 12 IN Layer1 depth after rotation gclk 

rot90_group0 1 IN Indicate rotation 90,90m,270,270m in gclk 
Іауего (generated by IMG_FORMAT_LO ) 

From “дер mc main спи!" 

st idle 1 IN State of idle gclk 

st_marea_calc 1 IN State of middle area calculation. gclk 

Joint_numc 2 IN Joint input block number іп layerO gclk 
column direction 

Joint numr 2 IN Joint input block number іп layerO row gclk 
direction 

rdn2 1 IN Indicate 0 rotation LayerO row input gclk 
down sample 1/2 

rdn4 1 IN Indicate 0 rotation LayerO row input gclk 
down sample 1/4 

cdn2 1 IN Indicate 0 rotation LayerO column input gclk 
down sample 1/2 

cdn4 1 IN Indicate 0 rotation LayerO column input gclk 
down sample 1/4 

X blend. area 12 IN Top left coordinate X of update area gclk 

y_blend_area 12 IN Top left coordinate Y of update area gclk 

“gsp_mc_rd_arb.v” 
ack_layer0 1 IN Acknowledge for layerO read requestor gclk 
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пед layerO 1 OUT | Read requestor of layerO gclk 
wid_rblockO 6 OUT | LayerO width in blending block(1~39) gclk 
dep rblockO 6 OUT | Layer height in blending block(1~39) gclk 
x фоско 12 OUT left coordinate x of read block in layerO gclk 
у "Боско 12 OUT | Top coordinate y of read block іп layerO | gclk 
seq rblock0 1 OUT | LayerO read block line access order; gclk 
Отот up to down 1:from down to up 
*gsp mc mem info.v" 
LayerO block information for LO reorder іп 
grant_renew_imagO | 1 IN Indicate layerO ram use information as gclk 
ping-pong indicator appointed. 
ind renew іта00 1 OUT | Indicate which ping-pong layerO ram gclk 
update 
set grant imagO0 1 OUT | Parameter ready of layerO read block to gclk 
update x,y,width,depth and 
grant_renew_imagO 
wid_renew_imagO 5 OUT | Layer1 width in blending block(1~20) gclk 
dep renew (тадо OUT | Layer1 height in blending block(1~39) gclk 
top renew іта00 1 OUT | Indicate top line read block in scaling gclk 
mode 
seq rblock0 1 OUT | LayerO read block line access order; gclk 
Отот up to down 1:from down to up 
(reorder function) 
oddx rblockO 1 OUT | Block start from odd x coordinate in gclk 
YUV mode (reorder function) 
layer1_rblock_gen.v” 
clr_tag_layerO 1 IN Clear "tag layerO"register gclk 
tag layerO 1 OUT. | Indicate layerO read block have finished gclk 
reach rightO 1 OUT. | Indicate layerO read block reach right gclk 
boundary 


Sub-FSM т LayerO rblock gen 


ЗЕ 17 Bras, TREIA 4 MRS: 


dim inO calc p 


у 


Figure.17 Гауего read block FSM 
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ХИН: Hist marea calc ЕКІН 51 
+ (№ ПЕЕ: 
Function: АВР IDLE Ах. 
+ ПМ INO CALC:(1cycle) 
Function: ЖЕ, AR. tap Боқ, ПУ LO АНГЛ o 


st marea calc 


SCALE ЕМ-1 
(ind tblock,ind Iblock) | SCALE ЕМ-0 CMD ЕМ-1 
n: dn2-2;dn4-4;nodn-1 
prewidO[6:0] х0:16*п; х1:20*п 16 16 
0: (32+со tap)*n ; 
дерог7:0 16 16 
РУМ 1: (82«col tapb)*n; 
step xO[6:0] x0:16*n; x1:20*n 16 16 
0:32*n; 
t 0[7:0 | 1 1 
step_y0[7:0] 1: (82- col tapt)*n; 9 > 
wid areaO[11:0] rot widO rot wid1 
dep areaO[1 1:0] rot depO rot dep1 
х blend area -DES START X 10 
| 11: ЦР_5ТА - P ни my 
по xoi СНРЕВТАВТ А L0 + CLIP. START. X LO 
y blend area -DES START Y 10 
| 11: LIP START 
пасуб[11:0] CHP START- 0 + CLIP. START. Y LO 


Table.6 information for this state 


ІІ вра є (wire) 

assign dn2_row0 -SCALE ЕМ?  rot90 groupO? cdn2 : rdn2 : 1’b0; 

assign dn4_row0 = SCALE EN ?rot90_group0 2 сап4: rdn4: 1700; 

assign dn2_col0 = SCALE EN ?rot90 groupO ? гап2 : cdn2: 1’b0; 

assign dn4_col0 = SCALE EN ?rot90  groupO 2 rdn4 : cdn4: 170; 

assign over_x0=(in_wid[11:0]+{3’h0,in subwid[8:0]}+{5’hO, prewidO [6:0]})>= wid агеа0 [11:0]; 
assign over yO-(in dep[11:0]--[2'hO,in. subdep[9:0]}+{4’h0, predepO[7:0]})>=dep _ areaO[1 1:0]; 
assign end_subrow0 = (cnt jointrO[1:0]--joint numr [1:0] ) | over хо; 

assign end subcolO = (cnt jointcO[1:0]-2-joint numc[1:0] ) | over. УО; 

assign end subarea0 = епа subrow0 & end subcol0; 

assign end го\м/0 = over. x0 & end subareaO; 

assign end area0 = over х0 & over у0 & end subarea0; 

assign ind tblock = (virtual yO[11:0] == 12'h0); 

assign ind Боск = (virtual xO[11:0] == 12'h0); 

assign ind. jointO = (joint numr [1:0]! 2'hO)&( joint numc[1:0] |= 2'h0); 

assign top renew іта00 = ind tblock; / HF scale ША 

assign reach rightO = over x0; 

ИЗМ tap КИ (wire)- 32+col_tapb 
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case(col tap mod[1:0]) 
2'hO їор depO[5:0] <= 6'd33; // 2-tap 
21: їор depO[5:0] <= 6'd34; // 4-tap 
2'h2: top depO[5:0] <= 6'd35; // 6-tap 
2'h3: top depO[5:0] <= 6'd36; // 8-tap 
endcase 
IPARA tap ЖЕЛ (wire)- 32«col tap 
case(col tap mod[1:0]) 
2'hO :mid depO[5:0] <= 6033; // 2-tap 
2'h1: mid depO[5:0] <= 6'd35; // 4-tap 
2712: mid dep0[5:0] <= 6'd37; // 6-tap 
2'h3: mid depO[5:0] <= 6439; // 8-tap 
endcase 
тј] ERAN IR] tap F y МОРЕ (wire)- 32- col (арі 
case(col tap mod[1:0]) 
2'hO ќар ѕїеру0[5:0] <= 6'd32; // 2-tap 
2'hí:tap stepyO[5:0] <= 6'd31; // 4-tap 
2'h2:tap stepyO[5:0] <= 6'd30; // 6-tap 
2'h3: tap_stepy0[5:0] <= 6'd29; // 8-tap 
endcase 
ДМ Т ЖИЕ, 47548 (wire) 
assign shift widO[6:0] = ind Боск ? dn2_row0? (1'h0,5'd20,1'h0) : 
dn4_row0? { 5'd20,2'h0) : (2'h0,5'd20): 
dn2_row0? 7032: 
dn4_row0? 7'd64: 7'd16; 
assign shift аеро [7:0] = ind tblock ? dn2 col0? (1'hO,;top depO0[5:0],1'h0]: 
dn4 colO ? (top depO[5:0] , 
2'hO):(2'hO,top depO[5:0]: 
dn2 colO ? (10, 
mid depO[5:0], 1'hO]: 
dn4 со10 2 
( mid dep0[5:0],2'h0):(2'hO, mid depO[5:0]); 
assign shift stepxO[6:0]- shift widO[6:0]; 
assign shift stepyO[7:0]- ind tblock ? dn2 со102 (1'hO,tap stepy0[5:0],1'h0]: 
dn4 colO ? (tap stepyO[5:0] , 
2'hO):(2'hO,tap stepyO[5:0]): 
ап2 со10 2 8'd64: 
dn4 со10 ? 8'd128:8'd32; 
IF REB RR T ЛЕНЕ ЋЕ УНЕ (wire) 
assign prewidO[6:0] = SCALE EN 2 shift, widO[6:0] : 70416; 
assign predepO[7:0] = SCALE EN ? shift аеро [7:0] :8'd16; 
assign step x0[6:0] = SCALE EN ? shift. stepxO[6:0] : 7'd16; 
assign step у0(7:0| = SCALE EN ? shift. stepyO[7:0] : 8'd16; 
assign wid area0[11:0] = СМО ЕМ? rot wid1[11:0] : rot widO[1 1:0]; 
assign дер агеа0Г11:0|- СМО ЕМ? rot аер1[11:0]: rot_dep1[1 1:0]; 
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assign inc x0[11:0] = СМО ЕМ? (x blend area[11:0] -DES_START_X_LO[11:0]+ 
CLIP START X LO0[11:0]): CLIP START X LO0[11:0]; 
assign inc yO[11:0] = СМО ЕМ? (y blend area[11:0] -DES START Y 10(11:01- 
CLIP START. Y 10[11:0]): CLIP START У LO[11:0]; 
о ВАДЕ Я (register) 
if (st тО idle) in subwid[8:0] <= 9’h0; 
else if (end ackO wait) 
if (end subrowO) in subwid[8:0] <= 970; 
else if (end subcolO) in subwid[8:0] <= (in subwid[8:0] + (2'hO,step x0[6:0]]); 
ILO CAF KZ E (register) 
if (st_inO_idle) in subdep[9:0] <= 1070; 
else if (end ackO wait) 
if (end subcolO) in subdep[9:0] <= 10'h0; 
else if in subdep[9:0] <= (in. subdep[9:0]  (2'hO,step y0[7:0]]); 
// LO EA ИТ Я (register) 
if (st inO idle) in wid[11:0] <= 12’h0; 
else if (end аскО wait & епа зибагеао) 
if (over х0) in wid[11:0] <= 12'h0; 
else in wid[11:0] <= (in wid[11:0]  (S'hO,in subwid[8:0]) + 
{5’hO,step_x0[6:0]}); 
else in_wid[1 1:0] <= in_wid[11:0]; 
// LO ОВАЈ Fi (regsiter) 
if(st inO idle) іп dep[11:0] <= 12’h0; 
else if (end ackO wait) 
if (end агеа0) in dep[11:0] <= 12'h0; 
else if (end rowO) 
in dep[11:0] <= (іп dep[11:0]- {2’h0,in_subdep[9:0]} -(4'hO,step у0|7:01)); 
else in dep[11:0] <= in dep[11:0]; 
МО fT BEBET (гедіѕїег) 
if (st inO idle) cnt jointrO[1:0] <= 2’h0; 
else if (end ackO wait) 
if (end subrowO) спі jointrO [1:0] <= 2’h0; 
else if (end 5ирсо!О) спі jointrO [1:0] <= спі jointrO[1:0] + 2'h1; 
Ло WIHT 3 (register) 
if (st inO idle) cnt jointcO [1:0] <= 270; 
else if (end ackO wait) 
if (end subcolO) cnt jointcO[1:0] <= 2'h0; 
else if спі jointcO[1:0] <= спі jointcO [1:0] + 2'h1; 
I| LO ЕШ Л. Эрт 98 (wire) 
assign virtual widO[6:0] = over х0 ? (wid areaO[11:0] —virtual xO[11:0]):prewidO[6:0]; 
I| LO EWA Sc E X] Fn (wire) 
assign virtual аеро [7:0] = over. УО ? (аер агеа0[1 1:0] —virtual yO[11:0]): predepO[7:0]; 
JILO ЈЕО А. X Ass (wire) 
assign virtual x0[11:0] = іп wid[11:0] + {3’h0, in subwid[8:0]) ; 
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JILO ЖА Y (мге) 
assign virtual yO0[11:0] = in dep[11:0] + (270, in subdep[8:0]) ; 


scaling factor read block Y size scaling input size partition time joint time 
2 «S«-4 a+32+b a+8+b 4 1 
1 <5<-2 a+32+b a+16+b 2 1 
1/2 < $ <= 1 а+32+6 а+32+6 1 1 
1/4 с 5 <= 1/2 а+32+6 а+32+6 1 
$ -1/4 а+32+0 a+32+b 1 4 
Note: 8-tap: а=3,6=4; 6-tap: a=2,b=3; 4-tap:a-1,b-2; 2-tap:a=0,b=1 
Table.7 Read block size in column direction 
read block X size scaling input size 
scaling factor partition time | joint time 
left middle | Right | left middle | Right 
2 «S«-4 16+b | 16 16-b 4+b 4 4-b 1 
1 <5<=2 16+6 |16 16- |8«b 8 8-р 1 
1/2 < $ <= 1 164b | 16 16-b 16+b | 16 16-b 1 1 
1/4 <$ <= 1/2 16-0 | 16 16-b 16+b |16 16-b 1 
S -1/4 16+b |16 16-b 16+b |16 16-b 1 
Note: b=4; 
Table.8 Read block size in row direction 
+ ХҮ INO СА! С: 
Function:iFf£ LO ЛАА, DAR ARSE EAT БИСТЕ, ВИЈЕК МИ HE 
(00) По сир (w.0) 
ОА ссання | 
| Input | 
| block | 
(Oh) (xa y+d) (wh) 
x: virtual х0 y: vitrtual yO 
w: wid агеа0 h: dep агеа0 
a: virtual widO d: virtual. depO 
Figure.17 relationship between LO input block and LO clip 
rot. ті LO read block LO scale size КІ. 
widO depO rd хо rd yO wid scaleO dep scaleO 
0 a d х у 
Virtual widO virtual depO 
90 d a h-(y+d) X 
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90-т а а у X 
180-т а а w- (х+а) у 
180 а а w- (ха) ћ-у 
270 а а у W-X 
0-т а а Х ћ-у 
270+т а а h-(y+d) W-X 
Note: ЛАА CO ЈЕР) : ІНШІ (x rblock,y гоіоск) 72: КРАЉА, ААВ E fü 


- HN EU SIE STE ОЇ N: 


I| ЖаН МЫ Er (wire) 
assign more dn2 го = virtual widO[0]; 
assign more dn4 r0 = (virtual widO[1:0] != 2'h0); 
assign more dn2 cO = virtual аеро [0]; 
assign more dn4 cO = (virtual depO[1:0] !=2’h0); 
assign add dn2 rO[5:0] = virtual widO[6:1] «5111; 
assign add апа го [5:0] = (1'hO,virtual widO[6:2] }+5’h1; 
assign add ап2_с0[5:0] = virtual depO[6:1] «5711; 
assign add dn4 cO[5:0] = virtual depO[7:2] «511; 
assign хо addr1[11:0] = у0 addr1[11:0]- (4'hO,virtual аеро (7:01 
assign x0 addr2[11:0] = у0 addr2[11:0]- (5ћ0 миша!  widO[6:0]; 
assign yO. addr1[11:0] = dep агеа0[1 1:0] - virtual yO[11:0]; 
assign yO_addr2[11:0] = wid_areaO[1 1:0] - virtual xO[11:0]; 
assign seq rblock0 = rot180 indO | rot270 indO | гоЮт indO | rot270m іпа0; // АЕ ДА 
11 clip Јан xy 40 ДЕ (шіге) 
assign rd xO[11:0] = (rotO indO| гоЮт пао) 2 virtual х0[11:0] : 
(rot90m_indO| гог270 indO) 2 virtual у0[11:0]: 
(г0190 іпа0| rot270m indO) 2 x0 addr1[11:0]: х0_аааг2[11:0]; 

assign га_у0[11:0] = (0190 indO| rot90m indO) ? virtual xO[11:0] : 

(rot180m indO| rotO indO) ? virtual yO[11:0] : 

(гої180 indO| rotom indO) ? уо addr1[11:0]: у0 addr2[1 1:0]; 
I| LO ЗБ A 47 E (wire)(1-39) 
assign wid го tmp[5:0] = rot90  groupO 2 rdn2 ? тоге dn2 c0 ? add dn2 с0[5:0]: 


virtual depO[6:1]: 
rdn4? more dn4 cO? 
add dn4 cO[5:0]: 
virtual depO[7:2]: 
virtual. depO[5:0]: 
rdn2 ? more дп? го? 


add dn2 rO[5:0]: 


virtual widO[6:1]: 
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rdn4? more dn4 го? 
add дпа rO[5:0]: 


(1'hO,virtual widO[6:2] ) : 

virtual widO[5:0]; 
I| LO БК A И fe (wire)(1-39) 
assign dep rO tmp[5:0] = 10190 groupO 2 cdn2 ? more dn2 гО ? add dn2 г0[5:0]: 


virtual widO[6:1]: 
cdn4? more dn4 r0 ? 
add dn4 rO[5:0]: 


(1'hO,virtual widO[6:2] ) : 


virtual widO[5:0]: 
cdn2? тоге dn2 cO? 
add dn2 cO[5:0]: 


virtual depO[6:1]: 
cdn4? more dn4 cO? 
add dn4 cO[5:0]: 


virtual depO[7:2] 
virtual depO[5:0]; 
| scale ЕНЕ LO ЗА £7 3E (wire) 
assign wid tmp O [5:0] = rot90  groupO 2 dep гО tmp[5:0] : ма го tmp[5:0]; 
assign wid renew imagO [4:0] = wid tmp O[4:0]; 
assign dep renew imagO[5:0] = гої90 groupO ? wid rO tmp[5:0] дер rO tmp[5:0]; 
// LO ЗЕТА 3 (wire)(1-39) 
assign wid rblock0[5:0] = wid rO tmp[5:0]; 
assign dep rblock0[5:0] = dep rO tmp[5:0]; 
// LO Sci A es (wire) 
assign x rblockO[11:0] = rd x0[11:0] + inc. xO[11:0]; 
assign у rblockO[11:0] = га yO[11:0] + inc. yO[11:0]; 
assign oddx гбіоскО = x rblockO[0]; 


+ АСКО WAIT: 
Function: 1. Æ IMAGE ВЕК К, 40555 ping/pong ШІ ^ E(rblock0) #2 25 47 grant renew. imag0 W 0 
М, AGS LO MARE ИЕ set grant imago. АМА, Wit Exe gei 
ind renew imag0. 352510192. SERERE. TEARS ram "SN. ТК ЛЕ ГЛЕ 
їні, 24 clr tag layerO Ax, 2B] Sz E A 809) AB Cu, је = tag Іауего FA TFRS; 
ТЕВНЕ Т. ЕЖЕН], “4 НА л, ВЕЛ РАУ АЖ Ж, STEIN, VEL tag Іауего. 
2. Æ OSD / EIE А К, 34525 |ауег0 ram(ping/pong) EIN. AIX LayerO пр cg cp 
set grant imag0. ЖАЛА Ж, ЕРЕВАН. ЛЕ ram FN. 24 си tag Іауего №1, 
ЗЕН o B АРТ И SE e р ЛЕ Н ЖЕ АОБА, ў tag Іауего. ЯЗ ram №) 
Еж, АЛЕ ОЖ. 
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z] 


3. Æ OSD HERAF, 24 layerO FSER GEW) (ping/pong) “ЖМ CE ram — 20, М 

3X LO Па НО КЕ Nr set grant іта00. "а сіг tag |ауего 7j 1 IN, 4880 hog B p МОЈ 

ЯВ mY Ника ЕЈ А, ја (ад layero 13109 6.05 СЛЕМ) Қанай, ЖАС К-К. 

- ОА ВА В: 


I| зета E (wire) 

assign порагі layerO = nopart_row0 & пораќ сої0; 
assign ехй0 show = st marea calc & LO EN; 
assign tag layerO = tag1 layerO | -LO EN; 


assign end ack0 май = ind joint0? end зибагеа0? сіг tag layerO : // ^5: hz Beth 4 
А 
tag rdO : // Xt BRA f EUN. 
сіг tag Іауего; // ЧЕЙ AP EAN 
БА 


ІО i (register) 
If (st_ackO_wait) 
if (ack layerO) гед layerO <= 1’b0; 
else if («grant renew imag0 & exitü show & ~ PALLET ЕМ 10) кеда Іауего <= 1'b1; 
тад layerO 22 E (register) 
if (St ackO wait) 
If (clr tag layerO) tag1 layerO <= 1’b0; 
else if (ехії) show) 
if (PALLET EN L1&(- grant renew іта00)) tag1 layerO <= 1'b1; // LO ЖЕ ЕЯ 
else if (аск ГауегО & end subareaO ) tag1 layerO <= 1'b1; ПО RERA 
else їаді layerO«- їад Іауего; 
LO ЭРВЕЛ ND ei (wire) 
If (st аскО wait) 
If (tag rdO) tag rdO «- 1'bO; 
else if (аск layerO) tag rdO <= 151; 
ІЛО Scale АЕ БЛЕК (register) 
If (st аскО wait) 
If (set grant іта00) set grant іта00 <= 1’b0; 
else if (-дгапі renew іта00% ехй0 show ) set grant іта00 <= 101; 
//LO Scale А ram 2787518 5 (register) 
if (st idle) ind renew іта00 <= 1’h0; 
else if (end аскО wait 4 exit show) ind renew іта00 <= ~іпа renew ітадо; 


10.3.4.1.6.1.5 дер mc ста спи! 
Function: 1. ЈЕ command queue я F, ЗОРИ >-тс ста in спи 
2. РАН ФОН ТРУ ЛР Е - renew. reg. спи 


1. Input parameter: 


Signal Name Width | I/O Description Clock 
Domain 


*GSP register " 
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СМО EN 1 IN Command queue enable signal gclk 
CMD_NUM 16 IN Number of command in external memory gclk 
А command include 12 register(32bit) 
renew_cmd 1 OUT | Register write enable signal іп command mode | gclk 
rdata_cmd 64 OUT | Register renew data gclk 
Ind_reg_cmd 3 OUT | Register write address in command mode gclk 
“gsp_mc_main_cnitrl.v” 
st ld cmd 1 IN State of load command gclk 
st_renew_reg 1 IN State of renew register gclk 
st_idle 1 IN State of idle gclk 
finish_cmd 1 OUT | Indicate command queue Finish gclk 
end_renew_reg 1 OUT | End flag of renew register state gclk 
“gsp_mc_rd_arb.v” 
ack_cmd 1 IN Acknowledge for command read requestor gclk 
rreq_cmd 1 OUT | Read requestor of load command gclk 
empty_cmd 1 OUT | Indicate signal of command queue empty gclk 
“gsp_mc_rparam_gen.v” 
words_cmd 6 OUT | Command read words (64bit).(1~36) gclk 
offset cmd 22 OUT | Offset command queue (64bit ) gclk 
“ста гат0.у” 
аааго cmd 6 OUT | Command ВАМО address gclk 
wdata0 ста 64 OUT | Command RAMO write data gclk 
сеп0 ста 1 OUT | Command ВАМО chip select gclk 
wen0_cmd 8 OUT | Command ВАМО write byte enable gclk 
гааїад cmd 64 IN Command RAMO read data bus gclk 
“cmd_ram1.v” 
addr1_cmd 6 OUT | Command ВАМО address gclk 
wdata1_cmd 64 OUT | Command ВАМО write data gclk 
сеп1_ста 1 OUT | Command RAMO chip select gclk 
меп1_ста 8 OUT | Command RAMO write byte enable gclk 
rdatal cmd 64 IN Command RAMO read data bus gclk 
“gsp_hi_axi.v” 
mcrdata. d 64 IN Afifo rdata from AXI read gclk 
mcrid_d 4 IN Command Read ID( 4'b1100) gclk 


"тс ста in спи" Function 
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Function: ТЕ command queue ЊЕ К, нано, ЖАЙЫН РІЛ ELI UU. ЛЗ 
МА АЖАН, DET eM rdemd end. УН HP T ROB. Layert 
ЖЕЛЕ, LayerO “ЗАН AHB ЭТО. 

2. Command queue structure 


order Register name Ind reg cmd 
1 LAYER1 CFG 0 low 

2 LAYER1 Y ADDR 0 high 

3 LAYER1 UV ADDR 1L 

4 LAYER1 V ADDR 1H 

5 LAYER1 PITCH 2L 

6 (АҮЕН1 CLIP START 2H 

7 LAYER1 CLIP SIZE 3L 

8 LAYER1 DES START 3H 

9 LAYER1 GREY. RGB 4L 

10 LAYER1 ENDAIN 4H 

11 LAYER1. ALPHA 5L 

12 LAYER1 CK 5H 

Note: —-484 12 У Layer1 ЗЕ. LayerO 2r ffi AHB BOE. 


3. Sub-FSM in cmd queue cntrl 
ШЕ 18 Ву, АЖАН З NRS: 


size cmd calc 


ack cmd wait 


push cmd 


Figure.18 command memory control FSM 
ИЛА ЖЕ. S4 СМО EN =1 IN, rst Id ста Е Вон; 

+  СМО ШЕЕ: 

Function: АРЕН IDLE Ж 
+ SIZE СМО CALC: 

Function: ЯРУ АНН + BFS {ЫЛЕ ҢЕЛ, УНН Sits па епа ста, EEREN. 
% АСК CMD WAIT: 

Function: 4.4; S48 C224 ram 2, МВК, SRPA. AUSE ram "EIN. 
+ PUSH CMD: 

Function НН ФІ А ram F, 5253852590 70а set grant ста БЕ, ЖА К-Ж. 


11 MES 
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assign епа cmd = (cmd cnt[15:0] + 166 >= CMD_NUM[15:0)); 
assign sub_cmd[15:0] = CMD_NUM[15:0] - ста cnt[15:0]; 


assign size cmd[5:0]-end cmd?(sub cmd[2:0] ==3’h1) ? 6’d6 : (sub cmd[2:0] 2-3'h2) 2 6012: 
(виб cmd[2:0] ==3’h3) 26418: 


(sub cmd[2:0] ==3’h4) 2 6424: 


(sub_cmd[2:0] ==3’h5) 2 6430: 


6'd36 : 6'd36; 
assign пит cmd[2:0] = end ста? sub ста[15:0] : 3’h6; 
assign offset cmd[22:0] = (cmd cnt[15:0],6'h0); 
assign words ста[5:0] = size cmd[5:0]; 
assign rdy cmd = Ind cmd ? rdy1_cmd : гауд cmd; 
assign end ack cmd = ack cmd; 
assign set info cmd = end push cmd; 
assign мг en cmd = (mcrid d[3:0] == 4'hc) ; /H&4 ЕН 
assign waddrc num[5:0] = size ста[5:0] -6’h1; 
assign waddrc equ = (waddrc cnt[5b:0] == мадагс num[5:0]); 
/| st push cmd Аки (reg) 
end push cmd «- wcnt equ; 

I| #553 Bit(register) - 38 5 НЕ 
If (st push cmd & wr en cmd) 

If (waddrc. equ) waddrc cnt[5:0] <= 6'h0; 

else if. waddrc cnt[5b:0] <= waddrc cnt[5:0]  6'h1; 
ИЗА ZETA bacs (wire) 


assign empty cmd -CMD ЕМ? ~ (rdyO ста | rdy1 ста): 1'b0; //ram Е, Ја 


І 1 S (regsiter) 
If(rst n) cmd cnt[15:0] <= 1670; 
else if(end push cmd) 
if (end cmd) cmd cnt[15:0] <= 16'h0; / 1&4 i seii => 
else cmd cnt[15:0] <= 160 + 16186; / 3Ң ZEE Rit 
I| Ћи (wire)3B Hi FSM 
If(ind end cmd) ind end cmd <=1’b0; 
else if (end push cmd & end cmd) ind end cmd «- 1'b1; 
ПУНЕ. (register) 
If (st cmd wait) 
if (ack cmd) тед ста <= 1’b0; 
else if (~гду cmd). тед layerO <= 1'b1; 
FRE ram #77155 (register) 
If(st cmd idle) sel in cmd <= 1’b0; 
else if (end push cmd) sel in cmd <= ~ sel in cmd ; 


ie BU 


“тет mux cmd" Function 


Function: УЗА РЕННИХ гат B EE Ec, ЗНАЈ ram T8 ЕТЕШ ДЕЛЕ 


/| 53384 2t sel in cmd,waddr. cmd[b:0],wr. en cmd, 
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И 84 t sel out cmd, гадаг стај5:0),га en ста, 

/| BS mux(wire) 

assign waddrO tmp c[b:0] = sel in ста? 6"Н0 : waddr cmd[5:0]; 
assign маддгі tmp c[5:0] = sel in ста ? мадаг cmd[5:0]: 6'hO; 
assign wr0_tmp_c = sel in ста ? 710 : wr еп cmd; 

assign wr1 tmp c = sel in cmd ? wr еп cmd:1'hO; 

assign wdata0 tmp c = sel in ста ? 64’h0 : mcrdata [63:0]; 
assign мааќа1 tmp c = sel in ста? mcrdata_d[63:0] : 64’h0; 

11 484 mux(wire) 

assign raddrO tmp c[5:0] = sel out cmd ? 6'ћ0 : гадаг cmd[5:0]; 
assign raddr1 tmp c[b:0] = sel out ста? гаддг ста[5:0]: 6'h0; 
assign 740 tmp c = sel out cmd 2 1’h0.: rd en cmd; 

assign (41 tmp c = sel out cmd ? rd en cmd:1'h0; 

assign rdata tmp c[63:0] = sel out ста? rdata1  cmd[63:0] : rdata0. cmd [63:0]; 
liram0/1 3x5 3S BE Я (wire) 

assign addrO tmp c [5:0] = (waddrO tmp c[5:0]| raddrO tmp. c[5:0]); 
assign епо tmp c = (итО tmp c|rdO tmp с); 

assign wrO tmp c = (мо tmp с); 

assign addr1 tmp c [5:0] = (мааагі tmp c[5:0]| гадаг1 tmp. c[5:0]); 
assign enl tmp c = (м1 tmp с |г01 tmp с); 

assign wr1 tmp c = (мі tmp с); 

/ като ста жі (register) 

If (rst n ) addrO_cmd[5:0] <=6’h0; сеп0 ста<- 101; wenO cmd <= 101; 


else if адаго cmd[5:0] <= addrO tmp c [5:0]; сеп0 cmd <= ~ епо tmp c; меп0 cmd <= 
wrO tmp с; 


/І тато cmd и O (register) 
If (rst n ) addr1_cmd[5:0] <=6’h0; сепі ста<- 1'b1; мепі cmd <= 101; 


else if addri_cmd[5:0] <= addrí tmp c [5:0]; cení cmd <= ~ епі tmp c; меп1 cmd <= 
“Ме tmp с; 


Ітат1/0 ЖЕН (register) 

if (wrO tmp c) маайа0 cmd[63:0] <= wdataO tmp c[63:0]; 
if (wr1 tmp c) wdata1 cmd[63:0] <= wdatal tmp c[63:0]; 
if(rd en гед) rdata c[63:0] <= rdata tmp. c[63:0]; 


“тс ста mem info” Function 


Function: РЕ ram НЫН МОСЬСКА В 


V.0.1 


ІІ гато ЛЕВИ (register) 

If (st idle) пото c [2:0] <= 310; епао с <= 1’b0; 

else If (set info cmd & ~ѕе! іп cmd) пито c [2:0] <= num_cmd[2:0]; endO c <= end cmd; 
И като ready 

If (st idle) rdyO ста <= 160; 

else If (сіг info cmd 4 -ве! out cmd) rdyO cmd«- 1’b0; 

else if (set info cmd & -5е! іп cmd) rdyO cmd <= 1’b1; 


Spreadtrum Communications, Inc., Confidential and Proprietary 1737 of 1867 


SC77310C Device Specification 


10.3.4.1.6.1.5.4 


11 rami ЛЕВЕ А ЖИ (register) 

If (st idle) пита c [2:0] <= 30; end1_c <= 1'bO; 

else If (set info cmd & sel in cmd) num1 c [2:0] <= num cmq[2:0]; епа1 c <= епа cmd; 
/ като ready 

If (st idle) гау1 ста <= 160; 

else | (сіг info cmd & sel out ста) rdy1 ста<- 1’b0; 

else if (set info cmd а sel in cmd) rdy1 cmd <= 101; 


assign num out c [2:0] = sel out ста? num1 c [2:0] : numO c [2:0]; 


assign end out c = sel out ста? end1 с: епао c; 
assign rdy out c - sel out cmd ? rdy1 cmd :rdyO cmd; 
“тс cmd renew" Function 
Function: 1.8: HE CREAN, ERED BTS ДІЯХ о 
2. бід Layer AA. 
3. З end ста-11М, НЕОН, mata, wA finish ста 
жок, “4 TERR 2 ИО А ДАЖЕ, fis finish cmd iB н GSP ЖЖ. 
1. fis EM: 


/ ffe 5 (wire) 
assign start rd c = st renew reg & renew tmp с & ~ renew reg с; 
assign renew. tmp c = st renew reg & гау out с; 
assign rd en cmd = start rd c | гспісхо ; 
assign rcntcxO = (rcnt c [2:0] != ЗЋО); 
assign rcntc equ = (rcnt c [2:0] == 3'h5); 
assign numc equ =( numc cnt[2:0] ==( num out c [2:0] -3'h1)); 
assign clr info cmd = end renew reg 8 numc equ; 
assign stepc rd[b:0] =  (numc cnt[2:0]--3'h1) ? 6'd6 : (numc cnt[2:0]--3'h2) ? 6012: 
(numc .cnt[2:0]223'h3) ? 6'd18 : (numc cnt[2:0]-23'h4) ? 


6'd24 : 

(numc_cnt[2:0]==3’h5) 2 6'd30 : 6:90; 
assign raddr_cmd[5:0] = stepc rd[5:0] + 1370, rent c[2:0]) ; 
assign end renew reg = гспіс equ 02; // rcntc equ d2 № rcntc equ № 2 ҖЕН] 
/ Æ% register НЕ S (reg) 

If (st renew reg) renew reg c <= renew tmp с; 
else renew reg c <= 100; 
I| ЖАНЫ mss (register) 
If (rd en cmd) 
If (гспіс equ) rcnt c[2:0] <= 3'h0; 
else rcnt. c[2:0] <= rcnt. c[2:0] + 3’h1; 
else rcnt c[2:0] <= 3’h0; 
I| “ИЕН ФВСКИ (register) 
If (end renew reg) 
If (питс equ) numc cnt[2:0] <= 3'h0; 
else numc cnt[2:0] <= numc cnt[2:0] + S'h1; 
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ЛЕ ЗН 5 (register) 

rcnt с d1[2:0] <= rcnt c[2:0] 

Ind reg cmq[2:0] <= rcnt с di[2:0]; // A735 АНЕ 
rd c d <= га en cmd; 

renew ста <= га c d; JAFRE Wr ЕВЕ 

IRS је гат ate 5 - НТ Н (register) 

If(st cmd idle) sel out cmd <= 100; 

else if (clr info cmd) sel out cmd <= ~ sel out cmd ; 
I| ЗН ЛЕНЕ (register) 

If(st idle) finish cmd«- 170; 

else if (clr info cmd & end out c) finish cmd <-101; 


10.3.4.1.6.1.6 gsp mc rparam gen 


Function: according to read data arbitral result from"gsp mc rd arb", generate AXI read address 
channel signals. 


1. Input parameter: 


Signal Name Width /О Description Clock 
Domain 


*gsp mc rd arb" 


x rblock 12 IN Top left (bottom left) corner x coordinate | gclk 
(хы) of block in sequential (reverse) line 
access. 

Default top left corner coordinate of 
OSD layer is (0,0); 


y rblock 12 IN Top left (bottom left) corner y coordinate | gclk 
(уь) of block in sequential (reverse) line 
access. 


Default top left corner coordinate of 
OSD layer is (0,0); 


wid rblock 6 IN Width of fetched block (wp); (1-39) gclk 
dep_rblock 6 IN Depth of fetched block(h,); (1~39) gclk 
rblock seq 1 IN read block line access order; gclk 
Отот up to down 1:from down to up 
rreqwinc 1 IN Command read requestor win flag gclk 
rreqwinO 1 IN LayerO(image) read requestor win flag | дек 
rreqwin1 1 IN Layer1(OSD0O) read requestor win gclk 
flag 
rreq_arb 1 IN Indicate read requestor from arbiter gclk 
ack_arb 1 OUT | Acknowledge for arbiter read gclk 
requestor 
“GSP register ” 
PITCHO 12 IN LayerO Pitch Register Info gclk 
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PITCH1 12 IN Layer! Pitch Register Info gclk 
Y_BASE_ADDR_LO 32 IN Y/RGB Base Address in LayerO gclk 
Y_BASE_ADDR_L1 32 IN Y/RGB Base Address іп Layer1 gclk 
UV_BASE_ADDR_LO | 32 IN U Base Address in LayerO gclk 
UV_BASE_ADDR_L1 | 32 IN U Base Address in Layer1 дсік 
VA BASE ADDR 10 | 32 IN V Base Address in LayerO gclk 
VA BASE ADDR L1 | 32 IN V Base Address in Layer1 gclk 
CMD_BASE_ADDR 32 IN Base address of command buffer gclk 
IMG_FORMAT_LO 4 IN LayerO image data format. gclk 
IMG_FORMAT_L1 4 IN Layer1 image data format. gclk 
*gsp mc ста спи" 
words cmd 6 IN read length of command.( 64bit width) gclk 
offset_cmd 22 IN Offset command queue (64bit ) gclk 
“gsp_mc_main_cnitrl.v” 
rdn2 1 IN Indicate 0 rotation LayerO row input gclk 
down sample 1/2 
rdn4 1 IN Indicate 0 rotation LayerO row input gclk 
down sample 1/4 
cdn2 1 IN Indicate 0 rotation LayerO column input | gclk 
down sample 1/2 
cdn4 1 IN Indicate 0 rotation LayerO column input | дек 
down sample 1/4 
“gsp_hi” 
offset afifo16 4 
rdat offset 3 OUT address align of 64bit read data burst gclk 
0~7: for 8bit data offset 
last_valid 1 OUT | Valid last word in read data burst gclk 
rdat_offset_push 1 OUT Push signal of AFIFO for align gclk 
address 
full_afifo16_align 1 IN Full signal of AFIFO for align address gclk 
radr afifo6 37 
mc axi rid OUT AXI Read data ID gclk 
mc_axi_rsize OUT Read data burst length size gclk 
mc_axi_raddr 29 OUT Read data burst address gclk 
radr_push 1 OUT Push signal of AFIFO for read address | дек 
full_afifo6_radr 1 IN Full signal of AFIFO for read address gclk 


2. Sub-FSM іп gsp mc rparam gen 


ЗП 19 Ро, TREIA 4 ЛУ: 
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ИЛ 570: 


% ВСЕМ ПЕЕ: 
Function: #755 IDLE Ж 

+ RADDR_CALC(1cycle) 
Function: Й 5 AXI 8010239 НЕЕ, те f se EERE o 


raddr calc 
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stop rparam 


6 push rparam 


push, wait 7 


Figure.19 read channel parameter control FSM 


ма 


rreq arb 


=1 №}, ЖАЙЛАРЫ 


\.0.1 


раса rgen "рис pix_byte mc_axi_rid Img format plane ind 
[31:0] [11:0] [2:0] 
CMD BASE ADDR / / 4'hc / / 
à ARGB888 
RGB888 
з RGB565 
4'hO(LO) ARGB565(RGB) 
убазе addr[31:0] | гріїсп sel[11:0] 4'h8(L1) 8BPP 0 
YUV400 
1 YUV422(Y) 
YUV420(Y) 2plane 
YUV420(Y) 3plane 
2 КҮТ YUV422(UV) 
ubase_addr[31:0] rpitch_sel[1 1:1] 2: YUVA20(UV)2plane 1 
КЕ 1 YUV420(U)3plane 
Ah2(LO YUV420(V)3plane 
vbase_addr[31:0] 1 А кој 2 
rpitch. sel[11:0] 4'ha(L1) ARGB565(A) 
Table.9 baddr_rgen /rpitch/pix_byte/plane_ind lookup table 
Col_num 
Img_format 
1 1/2 dn 1/4 dn 
ARGB888 
RGB888 
RGB565 
cnt coly ARGB565(RGB) спі coly | {cnt_coly ,1’b0} | (cnt coly ,2’b0} 
8BPP 
YUV400 
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YUV422(Y) 
YUV420(Y) 


cnt_colu YUV422(UV) cnt colu | {cnt_colu ,1’b0} | (cnt colu ,2’b0} 
cnt_colv ARGB565(A) cnt colv | (cnt colv ,1'bO) | {cnt_colv ,2’b0} 


YUV420(UV)2plane 
YUV420(U)3plane 


cnt_colv | YUV420(V)3plane | cnt_colv cnt colv (cnt. сом ,1’b0} 
Table.10 10/11 col shift lookup table 


cnt colu cnt colu cnt colu (спі colu ,1'60} 


y rgen[11:0] x rgen[11:0] Img format 
у rblock[1 1:0] x rblock[1 1:0] ААСВ888 
RGB888 
RGB565 
ARGB565(RGB) 
8BPP 
YUV400 
YUV422(Y) 
YUV420(Y) 
ARGB565(A) 
(1'b0O,x rblock[11:1]) YUV422(UV) 
{1’b0,y_rblock[11:1] } TRE YUV420(UV)2plane 
Ти YUV420(U)3plane 
YUV420(V)3plane 
Table.11 y rgen/x rgen lookup table 
cnty col cntv col 
Img format 
No dn Col dn No dn Col dn 
ARGB888 
RGB888 
RGB565 
YUV400 dep гроск | dep rblock / / 
8BPP 
YUV422 
YUV420 
ARGB565 / / dep_rblock | dep_rblock 


Table.12 rparam finish condition 


ме pm. 
= HS 6E: 


| ack arb (wire) 

assign ack arb z st raddr calc & stop rparam; 

/ En SO (млге) 

assign imag mod[3:0] = rreqwinO ? IMG. FORMAT L0[3:0] : Ма FORMAT L1[3:0]; 

assign ybase addr[31:0] = rreqwinO ? Y BASE ADDR 10 [31:0] : Y BASE АРОН. L1[81:0]; 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1742 of 1867 


SC77310C Device Specification 


assign ubase_addr[31:0]= rreqwino?UV BASE ADDR 10 [31:0] : UV BASE. ADDR L1[31:0]; 
assign vbase addr[31:0]- педміпПо?МА BASE ADDR 10 [31:0] : VA BASE. ADDR L1[81:0]; 
assign rpitch sel[11:0] = rreqwinO ? PITCHO[11:0] : PITCH1[11:0]; 

И ВЕЛ (wire) 

assign ind arb = (imag mod[2:0] 23'b010); //argb565 


assign ind 5 = (imag mod[2:0] 23'b011);// rgb565 
assign ind 8 = (imag mod[2:0] 23'b001);// rgb888 
assign ind ar8 = r8 mod & (спа r8) ; 1 argb888 


assign ind y422 = (imag mod[2:0] =3’b111); / yuv422 

assign ind y400 = (imag mod[2:0] 23'b110); //yuv400 

assign ind y420 Зр = (imag modq[2:0] 23'b101); //yuv420-3p 

assign ind y420 2р = y420 mod & ("ind y420 Зр); // yuv420-2p 

assign ind bpp = imag mod[3]; // 8bpp 

assign r8 mod = (imag modg[3:1] 23'b000); // argb888/rgb888 

assign rb mod -(іпа r5 | ind r5); // argb565/rgb565 

assign y420 mod = (imag mod[3:1] 23'b010) ;// yuv420-2plane/yuv420-3plane 

VRAGEN ОВ FF (wire) 

assign sel y = (plane_ind[1:0] 222'h0); 

assign sel uv = (plane ind[1:0] == 211); 

assign sel va = (plane ind [1:0] == 2'h2); 

assign bytes2 = (Го mod 4 sel y)| (sel uv а ~іпа у420 3p); 

assign orig rpitch = (sel у | ind аг5 ); // pitch #721 

assign rpitch[11:0] = orig rpitch ? гріїсп sel[11:0] :(1'hO, грісп sel[11:1] Y; 

assign baddr rgen[31:0] = rreqwin ста? СМО BASE ADDR[31:0] : sel ма 2 vbase_addr[31:0] : 
sel uv 2 ubase addr[31:0] : убазе addr[31:0]; / ЗЕЕ 

assign pix byte[2:0] = r8 mod 2 3'h4 : bytes2 2 312: 3'h1; 

//RID 3&f£(wire) 

assign y rid[3:0] = rreqwinO ?  4'hO : 4'h8; 

assign и rid[3:0] = rreqwind ?  4'h1 : 4'h9; 

assign v. rid[3:0] = rreqwinO ?  4'h2 : 4’ha; 

assign mc axi rid [3:0] = sel y 2 y rid[3:0] : sel uv 2 u_rid[3:0] : sel va ? v rid[3:0] : 4'hc ; 

| ВЕКА dB fei 5 (wire) 

assign plane ind[1:0] = (plane num[1:0] - plane cnt[1:0]) + (alpha ind,1'hOj ; 

assign plane num[1:0] = ind y420 Зр 22712: (ind у422 | ind y420 2р) 2 2'h1 : 20; 

IER TERR (wire) 

// Tp] BREEN uv/y 347 FAD. 

// yuv420- y 177887, 8— uv Лт У, НИМ UV XN 217 Y 


assign rst реп! =(cdn2| cdn4) 2 1'b1 : у420 mod ? y rblock[0] ? -спі coly[0] : спі coly[0] : 1'b1; 
if (ark. arb) plane cnt[1:0] <= 2'ћ0; 
else if (end push rparam) 
if (plane cnt[1:0] == plane num[1:0] ) 
if (rst pcnt) plane cnt[1:0] <= 2'h0; И ЈЕ № y-> u.v 
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else plane cnt[1:0] <= plane cnt[1:0]; 
else plane cnt[1:0] <= plane cnt[1:0] + 2'h1; 
// ARGB565 alpha Ја (register) 
If (end push rparam) 
If (ind ar5) 
If (cnt сом[5:0]== dep rblock[5:0]) alpha ind <=1’b0; // alpha iit se AK 
else if (спі coly[b:0]-- dep rblock[5:0]) alpha_ind<=1'b1; // rgb565 Ж Мек 
/ col num (ме) 
assign coly num[7:0] = rreqwinO 2 cdn2 ? (1'hO,cnt. coly[5:0],1'hO) : 
cdn4 ? {cnt_coly[5:0],2’h0}:{2’hO,cnt_coly[5:0] }:{2’hO,cnt_coly[5:0] }; 
assign colu num[7:0] = rreqwinO ? ind y422 2 cdn2 ? {1’b0,cnt_colu[5:0] ,1’b0} : 
cdn4 2 {cnt_colu[5:0] ,2’b0} : {2’hO,cnt_colu[5:0] }: 
сап4 ? {1’b0,cnt_colu[5:0] ,1’b0} : {2’hO,cnt_colu[5:0] }: 
(2'hO,cnt colu[5:0] |; 
assign сом num[7:0] = rreqwinO ? ind ar5 ? cdn2 ? {1’b0,cnt_colv[5:0] ,1’b0} : 
cdn4 ? (спі colv[5:0] ,2'b0] : (2'hO,cnt colv[5:0] ): 
cdn4 ? {1’b0,cnt_colv[5:0] ,1’b0} : (2'hO,cnt colv[5:0] }: 
(2'hO,cnt colv[5:0] }; 
assign col num[7:0] - sel va ? colv num[7:0] : sel uv ? colu num[7:0] : coly num[7:0]; 
ІГу гдеп/х_гдеп 3% (млге) 
assign у rgen[11:0] = (sel у 8. y420 mod) ? (1'bO, y_rblock[11:1]}: у rblock[11:0] ; 
assign x rgen[11:0] = (-зе у & (y420 mod| ind y422)) ? (1'bO, х rblock[11:1]): x rblock[11:0] ; 
ИАА ЋЕ SE (wire) 
| base addr«(y rgen--col num)*bytes pixel*rpitch «x rgen*bytes pixel; 
assign cur. у rgen[11:0] = rblock seq 2 (y_rgen[11:0]-{4’hO, col num[7:0] }): Ж F7; y 4s 
(y_rgen[11:0]+{4’hO, col num[7:0] });/ ЖЕ E77 y ^ 
assign pix sum[23:0] = у mult[23:0] + (127пО,х rgen[11:0]); 
assign raddr c[31:0] = baddr_rgen[31:0] + (12'hO;offset стај21:01); 
assign raddr. b[31:0] = r8 mod ? {6’h0, pix sum[23:0],2'hO):  // 4byte/pixel 
bytes2 ? {7’h0, pix sum[23:0], 1'hO]: // 2byte/pixel 
{8’hO, pix sum[23:0]); И 


1byte/pixel 


DWO02 mult (12,12) и mult. scalc (.A(cur у rgen[11:0])..B(rpitch[11:0]),. TC(1'bO), 
.PRODUCT(y mult [23:0])); //12 {у СІЧ A HE at 

11 #łbht(register) 

assign rdat_offset[2:0] = гадаг rgen[2:0]; //JthJE ЊЕ ні 

If (st гадаг calc) raddr_rgen[81 :0]<=rreqwinc ? (baddr_rgen[31:0]+{9’h0,offset_cmd[21 :0],3’h0} ): //c 


Ш 


(baddr- гдеп[31:0]+ гадаг b[31:0]) ; / БЕ 
НҚ RE (register) 


assign end rgen = rreqwinc 2191: 
И cmd RERE 
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1’b0; 

If (ack arb) stop_rparam <= 1’b0; 

else if ( end_push_rparam) 

// plane1(rgb/y) 3] Ш(гедісіег) 
If (end push rparam & sel y) 


ind ar5 2 (спі сом|Б:0|-- dep rblock[5b:0]) 


?1'b1 : 150: 


// argo565 75 


(cnt_coly[5:0]== dep rblock[5:0]) 2 1'b1 : 


stop rparam «- end rgen; 


if(cnt_coly[5:0]== dep rblock[5:0]) cnt со!у[5:0] <= 6'h0; 
else спі coly[5:0] <= спі coly[5:0] + 6’h1; 


1 plane2(uv/u)7i] &Jif(register) 
If (end push rparam & sel uv) 


(епа rgen) спі colu[b:0] <= 6’h0; // ЕНЕ 


else cnt colu[5:0] <= спі colu[5:0] + 611; 


1 ріапез(м/а) Я &Jl(register) 
If (end push rparam & sel va) 


/ BRE IN is Е 


епа гдеп) спі colv[5:0] <= 6'ПО; 
else спі colv[5b:0] <= спі colv[5:0] + 6'h1; 


+ PUSH_RPARAM 


Function: | 1.1 5X AXI FITERE геаа burst length, 2451 АДЕ, length 2K, 910 89 іЯ, 
НАН ZEE last transfer in a burst. 
2.44 1001 burst, HEX b len ЖЕЉЕ, 
33 RP FIFO ЗЕМ К, БА AXI АЕН SC 
: wid rgen[7:0] 
X rblock[0] | wid add1[0] 
no rdn rdn 
ARGB888 
RGB888 
RGB565 
АВСВ565(ВСВ) 
АВСВ565(А) ки Ми 
RGB565 / / real wid[7:0] real wid[7:0] 
YUV400(Y) 
8BPP 
YUV422(Y) 
YUV420(Y) 
YUV422(UV) 2plane у 0 (1'bO,real wid[7:1]) 
YUVA20(UV)2pl , "ATT- , 
ЕО ЧЕР 1 (1'b0,real wiq[7:1]) +811 | (ьо геа! wid[7:1]) 
YUVA20(U)3plane | 
YUV420(V) 3plane 1 / {1’b0,real_wid[7:1]} +8’h1 
Table.13 read length lookup table 
СЕА 
ІПТ Е (wire) 


assign real wid[7:0] = rrreqwinO 2 rdn2 ? (1'hO, wid rblock [5:0],1'ћ0}: 


І TT ARKE EE, 
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rdn4 2 ( wid rblock [5:0],2'h0]:(2'hO, 
wid rblock [5:0]: 


(2'hO, wid: rblock |5:01); 
assign wid uv1[7:0] = {1’b0,real_wid[7:1]}; 
assign wid uv2[7:0] = {1’b0,real_wid[7:1]} 871; 
assign wid yuv[7:0] = x rblock[0] ? wid uv2[7:0] : wid rblock [0] 2 wid uv2[7:0] : wid uv1[7:0]; 
assign wid rgen[7:0] -(5е! uv|sel va)? rreqwinO 2 (rdn2|rdn4)? wid uv1[7:0]: wid yuv[7:0] : //LOYUV 
wid  yuv[7:0] : ГІЛ E YUV 
real wid[7:0]; //10/1 Е RGB 


I {т byte J (wire) 
assign sum bbyte[9:0] = rreqwinc 2 (1'hOo,words cmd[b:0,3'hO):  // НЗ 
r8 mod ? (wid rgen[7:0],2'h0] : 

bytes2 ? ( 1'hO,wid rgen[7:0],1'hO]: (2'hO, wid rgen[7:0]]; 
assign bbyte [9:0] = sum bbyte [9:0] – {2’h0,burst_cnt[1:0] ,6'10); // 47 Ду ATH byte Ж 
assign bbyte 018 =( bbyte [9:0] > 10'd64); / 22301 blen >8 (8*64bit) 
assign en bcnt = bbyte gt 8 & push rgen ; // fT I4 burst Ж 
assign bbyte offset[9:0] = bbyte [9:0] + {7’h0,rdat_offset[2:0]}; // Е byte+ f? byte 
assign offset Бруѓе gt8- (bbyte offset[9:0]-10'd64); // ПАИ біеп >8 (8*64bit) 


ж 


byte Ж 


assign offset ind = (rdat offset[2:0] !=3’h0); // FRAN НИЮ 
assign add len = (bbyte offset[2:0] !=3’h0); // 3872 17 blen +1 


assign blen- short [3:0] зада len ?bbyte offset[6:3] : (Dbyte offset[6:3]-4'h1); // bbyte <=64 Firm blen 
assign last valid =( bbyte [3:0] + {1’h0,rdat_offset[2:0]})<= 4'h8; 
assign mc axi rsize [3:0] = bbyte gt8 ? offset ind 2 4'h8 : 4’h7 : blen short [3:0]; 
assign mc axi raddr[28:0] = гаааг rgen[31:3] + (21'hO,burst cnt[1:0],6'h0); 
I| ЖИ burst iX (register) 
if (st push rparam & push rgen ) 
if (end push rparam ) burst cnt[1:0] <= 270; 

else її (bbyte gt8) burst cnt[1:0] <= burst cnt[1:0] + 2'ht; 
I| ffs 5 (wire) 
assign end push rparam = -bbyte gt8 & push rgen; 
assign push rgen = (“ІШІ afifo16 align) 4 (“ІШІ afifo6 radr)&st push rparam; 
assign rdat offset push - push rgen; 
assign radr push = push rgen; 


PUSH WAIT: 
Function: 1: AXI 1010249 SHEE н], EIS НУ НУ Pp CER. 


дер mc indat спи! 


Function: 1.44548 LO/L1 Е, ЖЕ. LO ЖАТ tap (Ё, ХАНОВЕР КАНА 


САОНА ARGB88) , 7 197/5 RAM +. 
2. JJ АХ! АЗУ FIFO 3 pop 5 5, Е command fish pop 5 5 o 
Input parameter: 


Signal Name Width О Description Clock 


*GSP register " 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1746 of 1867 


SC77310C Device Specification 


LO EN IN LayerO enable gclk 
L1 EN IN Layer1 enable gclk 
rot90_group0 IN Indicate rotation 90,90m,270,270m in layerO gclk 
rot90_ group IN Indicate rotation 90,90m,270,270m in layer1 gclk 
гої0 іпа0 ІМ Гауего input 0 rotation gclk 
rot90 indO IN LayerO input 90 rotation gclk 
rot180 indO IN LayerO input 180 rotation gclk 
rot270_indO IN LayerO input 270 rotation gclk 
rotóm indO IN Layer input 0 rotation and mirror gclk 
rot90m indO IN Layer input 90 rotation and mirror gclk 
roti80m indO IN LayerO input 180 rotation and mirror gclk 
rot270m indO IN LayerO input 270 rotation and mirror gclk 
гої0 іпаї OUT | Layer1 input 0 rotation gclk 
rot90 ind1 OUT | Layer1 input 90 rotation gclk 
rot180_ind1 OUT | Layer1 input 180 rotation gclk 
rot270_ind1 OUT | Layer1 input 270 rotation gclk 
rotoóm ind1 OUT | Layer1 input 0 rotation and mirror gclk 
rot90m ind1 OUT | Layer1 input 90 rotation and mirror gclk 
rot180m. ind1 OUT | Layer1 input 180 rotation and mirror gclk 
rot270m ind1 OUT | Layer1 input 270 rotation and mirror gclk 
IMG_FORMAT_LO OUT | Гауег0 image data format: gclk 

0 - ARGB888. 1- RGB888. 2- ARGB565. 

3- ВаВ565. 4- Ү0У420-2р. 5- 

YUV420-3p 

6- Ү0У400. 7- YUV422-2p 8- 8BPP 
IMG FORMAT L1 OUT | Layer1 image data format: дсік 

0 - ARGB888. 1- RGB888. 2- ARGB565. 

3 - ВаВ565. 4- Ү0У420-2р. 5- 

YUV420-3p 

6 - YUV400. 7- YUV422-2p 8- 8BPP 
COL_TAP_MOD IN Vertical scaling tap mode: gclk 

00 - 2tap; 01 - Жар; 10 - біар; 11 - 8tap; 
ROW_TAP_MOD IN Horizontal scaling tap mode: gclk 

00 - 2tap; 01 - Жар; 10 - біар; 11 - 8tap; 

“gsp_mc_main_cnitrl.v” 

st_idle IN State of idle gclk 


“gsp_mc_mem_info.v” 


ping-pong ram0.0/ram0.1/ram1.0/ram1.1 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 


1747 of 1867 


SC77310C Device Specification 


layer. sel in 1 OUT | Indicate which layer data input. 1:L1,0:LO gclk 
chg det in 1 OUT | change appointed ram (pulse) for detect input | gclk 
set rdy in 1 OUT | 1.set appointed гат0/1 data ready gclk 
2. change appointed ram (pulse) 
wid_in 6 IN Indicate input block width іп 0 rotation gclk 
dep_in IN Indicate input block depth in O rotation gclk 
seq_in 1 IN Indicate input block line access order gclk 
oddx_in 1 IN Indicate odd x start in YUV mode gclk 
top_in 1 IN Indicate top line block gclk 
“gsp_mem_mux.v” 
Layer1/Layer0 ram write 

smallO sel in 1 OUT Indicate which layerO small ram select. gclk 
waddrOs indat in 5 OUT | (ауегО small RAM write address gclk 
wenOs indat in 16 OUT | (ауегО small RAM write 8bit enable дсік 
cenOs indata in 1 OUT | LayerO small RAM write chip enable gclk 
waddr_indat_in 8 OUT | Layer1/0 big RAM write address gclk 
wen_indat_in 16 OUT | Layer1/0 big RAM write 8bit enable gclk 
cen_indata_in 1 OUT | Layer1/0 big RAM write chip enable gclk 
wdat_indat_in 128 OUT | Layer1/0 writes data. gclk 

“gsp_hi_axi.v” 

rdat afifo6 69 
rdat pop 1 OUT | Pop signal of AFIFO6 for read data gclk 
mcrid_d 4 IN Read data id signal gclk 
mcrlast d 1 IN Read data burst last signal gck 
empty afifo6 rdat 1 IN Empty signal of AFIFO6 for read data gclk 
mcrdata d 64 IN Read data of Layer0-1 or command gclk 

“ram_mid_buf.v” 

Input mid_buf 
addr_mid_in 5 OUT | Middle temporary input RAM gclk 
wen_mid_in OUT | Middle temporary input RAM write 8bit enable | дек 
cen_mid_in 1 OUT | Middle temporary input RAM chip enable gclk 
wdat_mid_in 64 OUT | Middle temporary input RAM writes data. gclk 
rdat_mid_in 64 IN Middle temporary input RAM read data. gclk 
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64bit 64bit 


RGB565 endian} m dn_get_lpix H 


Rdat_FIFO | АВСВ888 endian dn вес 2pix 


Г] cfc yuv 4 
ГІ reloc_rot0 | 
| — ri | сіс у400 


reloc r8 


reloc uv 
| Tm )+— IBUFt RAM —- сіс y2r reloc yuv 


cfc r5 H reloc r5 


гејос a5 


RAM 
LO/L1 


64bit 64bit 64bit 


stage1 stage2 stage3 


“color space conversion” Function 


Function: #1190 А0, ETT ИЛ И SET X argb888. 


геіос у400 


| 


cfc Брри/тејос Брр 


128bit 


stage5 


Пе N (wire) 

assign аг8  in[31:0] = rdat reg2[31:0]; 

assign г in[7:0] = ar8 in[23:16]; 

assign g in[7:0] = аг8 in[15:8]; 

assign b in[7:0] = а/8 in[7:0]; 

ІЛ, ХА RGB888 #2 (ге) 

Фил RG565 (млге) 

/ ЛЮ ARG565 Ж (wire) 

ІМ АО YUV # (ме) 

1 R = Y+ (359"М)/256 - 180 ; 

Па = Y- (88*U)/256 - (183*V)/256 + 136; 

1 B = Y - (454*U)/256 - 227; 

I iV Ж. У+/- coeff (register)- 2pipeline, #81] — 3H 55 ЛЕ 
assign pre r[7:0] = у in[7:0] - 84180; 
assign pre g[8:0] = {1’h0,y_in[7:0]} + 9'd136; 
assign pre b[7:0] = у in[7:0] - 84227; 


// Зрре! пе 

assign value ry[7:0] = rdat in d3[7:0] ; 

assign value gy[8:0] = rdat іп d3[16:8]; 

assign value by[7:0] = rdat іп d3[24:17]; 

// R calculate 

11 level 

assign mult 9v[11:0] = {1’h0,v_in[7:0],3’hO} + (4'hO,v. in[7:0]); 
assign mult 7v[10:0] < = {v_in[7:0],3’hO} - (S'hO,v in[7:0]); 


assign mult 3v[9:0] = (1'hO,v in[7:0],1'h0] + (2'hO,v in[7:0]); 

assign value ryv[8:0] = (1780, value ry[7:0]] + ("НО in[7:0]); 

//2 level 

assign mult 103v[9:0] = (mult 17r[9:0]) + (4'hO, mult 7v[10:5]]; //103*V/32 
assign value rv[6:0] - mult 103v[9:3]; // 1/8 

// 3 level 
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assign value r[8:0] = value ryv[8:0] + (2'hO, value rv[6:0]); 
assign ғ out[7:0] = value r[8] 2 8'hff : value r[7:0]; /saturation process 
ІС calculate 


И 1 level 

assign value gyu1[10:0] = ( value 9у[8:0],2'ћ0} - (3'hO,u in[7:0]); // (Y*256-64*U)/64 
assign mult 3u[9:0] = {1°hO,u_in[7:0],1’hO} + {2’hO,u_in[7:0}}; 

1 2 level 


assign mult 183v[15:0] = (mult 3v[9:0],6'h0] - ( 4'hO,mult 9v[11:0]); 

assign value gv[7:0] = mult 183v[15:8]; 

assign value gyu2[13:0] = ( value gyu1[10:0],3'h0)- (4'hO,mult 3u[9:0]]; // (Y*256-64*U-24*U)/8 
// 3level 

assign value g[8:0] = value gyu2[13:5] – (1'hO, value gv[7:0]]; 

assign д out[7:0] = value g[8] 2 8'hff : value. g[7:0]; 

//B calculate 


// 1 level 

assign value byu[8:0] = (1'10, value by[7:0]) + (1'hO,u іп|7:01;; 

// 2 level 

assign mult 198u[15:0] = (mult 3u[9:0],6'h0] + (5'hO, mult 3u[9:0], 1 h0}; 
// 3 level 


assign value b[8:0] = value byu[8:0] + (1'hO,mult 1984[15:8}; 
assign б out[7:0] = value b[8] 2 8'hff : value b[7:0]; 


359 
R 256 |У —180 
еј и 136 
256 256 
В 454 ү —227 
256 
10.3.4.1.6.1.8 дер mc mem info 


Function: 1.id3* L1/LO ЖА EE ram (IBUFO.1,IBUFO.2,IBUF1.1,IBUF1.2) PLI] АЕ EE I ЈА ЖО 
МКА, НА PER. di ЕД Де Jes SEES DIETER з 
2. iui RAMS, HP nu RI Sz PT 


3. id Ија ram [улл ЖН Ж ГА М. 
1. Input parameter: 
Signal Name Width y/o Description Clock 
*GSP register " 
LO EN 1 IN LayerO enable gclk 
L1 EN 1 IN Layeri enable gclk 
PALLET. EN LO 1 IN LayerO color palette enable gclk 
PALLET EN L1 1 IN Layer1 color palette enable gclk 
SCALE EN 1 IN LayerO scale function enable gclk 
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start write block FSM. 


4151 layeri ram ready ІБ HI. #76 layerO 


ТЕ Si ER A MEE 


гої90 group0 1 IN Indicate rotation 90,90m,270,270m  inlayerO | дек 
(generated by ВОТ MOD 10) 
гої90 group1 1 IN Indicate rotation 90,90m,270,270m іп layer gclk 
(generated by ВОТ MOD 11) 
*gsp mc main стим" 
st idle 1 IN State of idle gclk 
"layerí rblock деп.у" 
layeri ping-pong ram1.0/ram1.1 
grant renew osd1 1 OUT | Indicate layer! ram use information as Gclk 
ping-pong indicator appointed. 
ind renew osd1 1 IN Indicator of ping-pong layer! ram gclk 
set grant osd1 1 IN 1.update layer1 appointed ram parameter gclk 
2.when pallet , set ready signal of ram 1 
x renew о5а1 4 IN Layer1 left coordinate x in blending block gclk 
y_renew_osd1 4 IN Layer1 top coordinate y in blending block gclk 
wid_renew_osd1 5 IN Layer1 width in blending block(1~16) gclk 
dep_renew_osd1 5 IN Layer1 height in blending block(1~16) gclk 
seq_renew_osd1 1 IN Layer1 read block line access order; дсік 
(seq rblock1) 
oddx renew osdl1 1 IN Block start from odd x coordinate in YUV gclk 
mode (oddx rblock1) 
Show register 0/1 
grant renew show |1 OUT | Indicate write block register is not idle as gclk 
"ind renew show" appointed 
ind renew show 1 IN Indicator of ping-pong show register gclk 
set_grant_show 1 IN ready . signal for show register gclk 
wid_renew_show 4 IN Width of block in work plane (0-15) gclk 
dep_renew_show 4 IN Height of block in work plane (0~15) gclk 
x renew show 12 IN left x of write block in work plane gclk 
y_renew_show 12 IN Top y of write block in work plane gclk 
cont_renew_show 1 IN Indicate the display block,which is stored іп | дек 
the ram іп which the previous block stored 
holdO renew show | 1 IN not change Layer ping-pang ram indicator for | gclk 
2 show block in 1 ram 
exit renew. show 1 IN Show layer1 in this updated block gclk 
det1_renew_show 1 IN Flag of use layer1 ог layerO ram ready signal to | дек 
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last. renew show 1 IN Indicate last write block, is appointed in gclk 

“st_marea_calc” 

"layerO rblock деп.у" 
Цауего ping-pong ram0.0/ram0.1 

grant renew imagO | 1 OUT | Indicate layerO ram use information as gclk 

ping-pong indicator appointed. 
ind renew (тадо 1 IN Indicator of ping-pong layerO ram gclk 
set grant imagO0 1 IN 1. update LO appointed ram parameter gclk 

2.when pallet , set ready signal of гато 
wid renew imagO IN Layer width in blending block(1~20) gclk 
dep renew (тадо 6 IN Layer1 height in blending block(1~39) gclk 
top renew (тадо 1 IN Indicate top line read block gclk 
seq renew (тадо 1 IN LayerO line access order; (seq_rblock0) дсік 
oddx renew іта00 | 1 IN odd x start in YUV (oddx rblockO) gclk 

“95р тс іпааїа спігі.у" 
Layer0/1 ping-pong ram0.0/ram0.1/ram1.0/ram1.1 

layer_sel_in 1 IN Indicate which layer data input. 1:L1,0:L0 gclk 
chg_det_in 1 IN change appointed ram (pulse) for detect input | дек 
set_rdy_in 1 IN 1.set appointed гат0/1 data ready gclk 

2. change appointed ram (pulse) 
wid іп 6 OUT | Indicate input block width in 0 rotation gclk 
dep_in OUT | Indicate input block depth іп О rotation gclk 
seq_in 1 OUT | Indicate input block line access order дсік 
oddx in 1 OUT | Indicate odd x start in YUV mode gclk 
top_in 1 OUT | Indicate top line block gclk 

“gsp_scale.v” 
Цауего ping-pong ram0.0/ram0.1 

rst rdyO scale 1 IN 1. reset ready of appointed input ramO gclk 

2. reset grant of appointed input гато 

3. change appointed гато (pulse) 
rdyO scale 1 OUT | Indicate appointed гат0 data ready дсік 

Scale ping-pong sram0/sram1 

set rdys scale 1 IN 1. set ready of appointed output sram gclk 

2. change appointed output sram(pulse) 
idles scale 1 OUT | пасаѓе appointed output ram empty gclk 

"дер mc blend спігі.у" 
Scale ping-pong sram0/sram1 
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Цауего ping-pong ram0.0/ram0.1 


V.0.1 


rst rdysO blend 1 IN -SCALE EN == gclk 
1. reset ready of appointed input sram 
2. change appointed гато (pulse) 
- SCALE_EN==0 
1. reset ready of appointed input гато 
2. reset grant of appointed input гато 
3. change appointed гато (pulse) 
rdysO blend 1 OUT | 1.indicate appointed scale output ready. gclk 
2. Indicate appointed гато data ready 
Layer1 ping-pong ram1.0/ram1.1 
rst_rdy1_blend 1 IN 1. reset ready of appointed input ram1 gclk 
2. reset grant of appointed input гат1 
3. change appointed ram1 (pulse) 
rdy1_ blend 1 OUT | Indicate appointed ram1 data ready gclk 
x1_blend 4 OUT | Layer1 left coordinate x in blending block gclk 
y1_blend 4 OUT | Layer1 top coordinate у in blending block gclk 
wid1_blend 5 OUT | Layer1 width in blending block(1~16) gclk 
dep1_blend 5 OUT | Layer1 height in blending block(1~16) gclk 
Show register 0/1 
rst_rdyd_blend 1 IN 1. reset grant of appointed show register gclk 
2. change show register(pulse) 
3. change blend ram grant indicator 
rdy_show_blend 1 OUT | Indicate appointed show register ready gclk 
widb_blend 4 OUT | Blending Width (0~15) дсік 
depb blend 4 OUT | Blending height (0-15) gclk 
same_blend 1 OUT | Indicate the LO scaling output stored іп the gclk 
ram as previous block stored 
exit1_ blend 1 OUT. | Show layer1 іп this blending block gclk 
det1_blend 1 OUT | Над of use layer1 or layerO ram ready signal to | gclk 
start write block FSM. 
А layeri ram ready fii^ Hf, 3х layer 
TE SENE V МАРТЕ 
last blend 1 OUT | Indicate last write block, gclk 
Blending Output ram 0/1 
set rdyb blend 1 IN 1. set ready of blend output ram gclk 
2. change inner output sram indicator(pulse) 
pipe show 1 IN register appointed show register to appointed gclk 
blending ouput ram information 
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grantb blend 1 OUT | Indicate appointed output ram grant by grant gclk 
indicator 
wout_blend OUT | Blending output Width (0-15) gclk 
dout_blend OUT | Blending output height (0~15) gclk 
"Чер blend.v" 
Show register 0/1 
x cfc 5 OUT | left x of write block in work plane gclk 
у сіс 5 OUT | Top y of write block in work plane gclk 
“gsp_mc_wparam_gen.v” 
Blending Output ram 0/1 
rst_rdyb_wgen 1 IN 1. reset ready of appointed output ram gclk 
2. reset grant of appointed output ram 
3. change blend output ram(pulse) 
rdyb_wgen 1 OUT | Indicate appointed blend output ready gclk 
wid_wgen 4 OUT | Width of block in work plane (0-15) gclk 
dep_wgen 4 OUT | Height of block in work plane (0-15) gclk 
X wgen 12 OUT | left x of write block in work plane gclk 
y_wgen 12 OUT | Top y of write block in work plane gclk 
last_wgen 1 OUT | Indicate last write block, gclk 
“gsp_mem_mux.v” 
Blending ram mux 
Indb_wgen 1 OUT | Indicate which ram is appointed for read mux gclk 
indb_blend 1 OUT | Indicate which ram is appointed for write mux gclk 
Layer1 ram mux 
ind1_blend 1 OUT | Indicate which L1 ram’s read address gclk 
indidat blend 1 OUT . | Indicate which L1 ram's read data gclk 
іп001 in 1 OUT. | 1.пасае which 11/10 гато is for write gclk 
2.Indicate which L1/L0 ram1 is for write 
LayerO/scale ram тих 
IndsO blend 1 OUT | t.Indicate which LO ram address is read gclk 
2.Indicate which Scale ram address is read 
IndsOdat_blend 1 OUT 1.Indicate which LO ram data is read gclk 
2.Indicate which Scale ram data is read 
IndO scale 1 OUT | Indicate which LO ram is for scale read/write gclk 
scale ram mux 
Inds_scale 1 OUT | Indicate which scale out ram is for write gclk 


- L1 ALE memory HAA МН: 
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ШИЯ гато 


If (st idle) 
begin 
x гат0р1[3:0] <= 4'hO; y ramOp1[3:0] <= 410; wid ramOp1 [4:0] <= 5'ПО; 
dep ram0p1[4:0] <= 5'hO0; seq ramOp1 <= 1'60; oddx гаторі <= 160; 
end 
else if («ind renew osd1 8 set grant 0501) 
begin 
x ram0p1[3:0] <= x renew osd1[3:0]; y ramOp1[3:0] <= y renew osd1 [3:0]; 
wid ramOp1 [4:0] <= wid renew osd1[4:0]; дер гатор1[4:0] <= dep renew. osd1[4:0]; 
seq гатОр1 <= ѕед renew osd1; oddx ramOp1 <= oddx renew osd1; 
end 
1/1 таті БЕКО МА. 


If (st idle) grant гатОр1 <=1’b0; 

else if (-іпа рі blend а rst гау1 blend) grant ramOp1 <= 1’b0; 

else if (-ind renew 0501 % set grant osd1) grant ramOp1 <= 1'b1; 

Ml] гато ИЕ ЯМА М 

If (st idle) гау ramOp1 <=1'0; 

else if (-іпа рі blend а rst rdy1 blend) rdy гат0р1 <= 100; 

else if («ind renew 0501 % set grant osd1 & PALLET EN L1) гу гатор1 <= 101; 
else if (layer. sel in&-ind рі in &set гау in) rdy_ram0p1 <= 191; 

ПІРІ rami 


If (st idle) 
begin 
x ram1p1[3:0] <= 4'hO; y гат1р1[3:0] <= 410; мій гатірі [4:0] <= 5'hO; 
dep ram1p1[4:0] <= 570; seq татірі <= 1'b0; oddx гатірі <= 160; 
end 
else if (ind renew osd1 & set grant osd1) 
begin 
x гат1р1[3:0] <= x renew osd1[3:0]; y гат1р1[3:0] <= y renew osd1 [3:0]; 
wid ramip1 [4:0] <= wid renew osdi[4:0]5; аер гат1р1[4:0] <= dep renew osd1[4:0]; 
seq татірі «-seq renew osd1; oddx гатірі <= oddx renew osd1; 
end 


МІ сата BUS А 

If (st idle) grant ramip1 <=1'60; 

else if (ind рі blend 4 rst rdyl blend) grant гатірі <= 100; 

else if (ind renew osd1 а set grant osd1) grant гатірі <= 101; 

МИ тат BR ES ЯМА М 

If (st idle) тау гатірі <-100; 

else if (ind рі blend & rst rdyl blend) гау ramip1 <= 10; 

else if (ind renew osd1 & set grant osd1& PALLET EN L1) ғау гатірі <= 1’b1; 
else if (layer sel in&ind рі in & set rdy in) гау татірі <= 1'b1; 

1 layeri ЖА ram ЕЕ ЖЕ 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1755 of 1867 


SC77310C Device Specification 


и РЕА: 

assign grant renew osd1 = ind renew osd1 ? grant гатірі : grant гатоОрі; 

и FAP RRA: 

if (st idle) ind рі in <= 10; 

else if (layer sel in& set rdy in)ind p1 in <= ~ ind p1 in;  //ram ping-pang indicator 


if (st idle) па деН in <= 1’b0; 
else if (layer sel (па. спа det in)ind аеН in <= ~ ind det! in; // гат information detect indicator 


assign  wid1 [5:0] = ind det1 in ? гої90 group1? [1'hO,dep ram1p1[4:0]:(1'hO,wid татірі 
14:01): 
rot90 group1 ? {1’ПО,аер_гат0р1[4:0]} : 10мла_гатор1 [4:0]}; 
assign дері in [5:0] = ind деН in 2 rot90 groupt?[1'hO,wid ram1p1[4:0]]:[1'hO, дер гат1р1 [4:0]]: 
rot90 group1 ? (1'hO,wid ramOp1[4:0]) : (1'hO,dep ramOp1 [4:0]}; 
assign seq1 in = ind дегі in ? seq гатірі : seq гаторт; 
assign oddx1 in = ind det1. in 2 oddx гаттр1 : oddx гатор1; 
I| Рп: 
if (st idle) ind рі blend <= 1’b0; 
else if (rst гауї blend)ind рі blend <= ~ ind рі blend; 


ind1 blend «- ind p1 blend; 
indidat blend <= ind1 blend; 
assign rdy1 blend = ind рі blend ? rdy_ramip1 : rdy ramOpt; 
assign хі blend[3:0] = ind рі blend ? x ram1p1[3:0] : x ramOp1[3:0]; 
assign ул blend[3:0] = ind рі blend 2 y ram1p1[3:0] : y ramOp1[3:0]; 
assign wid1 blend[4:0] = ind рі blend ? wid ram1p1 [4:0] : wid ramOp1 [4:0]; 
assign дері blend[4:0]- ind рі blend 2 dep ram1p1 [4:0] : dep ramOp1 [4:0]; 


о 


фі AS memory ЖОВ В МЕН], 


шы 


И LO гато 
If (st idle) 
begin 
wid гаторо [4:0] <= 510; дер гат0ро[5:0] <= 6'h0; topb гаторо <= 100; 
seq тат0р0<- 1'b0; одах гаторо <= 1'60; 


end 

else if (-ind renew іта00 & set grant imag0) 

begin 
wid гаторо [4:0] <= wid renew ітад0[4:0]; дер гат0р0[5:0] <= dep renew итад0[5:0]; 
seq гатОро <= seq renew іта00; oddx гат0р0 <= 


oddx_renew_imag0; 
topb ramOpO <= top_renew_imag0; 
end 
ШІ ramo BUE А 
If (st idle) grant гаторо <=1’b0; 
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else її («ind pO scale & rst rdyO scale & SCALE EN) grant ramOpO <= 1'bO; //scale reset 
else if ( ~іпа pO blend & rst rdyO blend &- SCALE EN) grant ramOpO <= 1700; // blend reset 


else if («ind renew іта00 & set grant іта00) grant ramOpO <= 1'b1; // L1 gen 
set 


ШІ ramO Zi ts VE s df fi МА 

If (st idle) гау гаторо <=1’b0; 
else if(-ind pO scale & rst rdyO scale 8 SCALE ЕМ) rdy гаторо <= 1’b0; // scale reset 
else if (-іпа pO blend & rst rdyO blend&-SCALE EN)rdy гаторо <= 1'b0; // blend reset 


else if («ind renew imag0 8 set grant ітадо а PALLET EN 10 ) гау ramOpO <= 191; //pallet 
set 


else if (layer sel in&-ind pO in &set гау: in) rdy гат0р0 <= 1'b1; И indate set 
ПІРІ rami 
If (st idle) 
begin 
wid гат1ро [4:0] <= 5’h0; dep ram1p0[5:0] <= 6'h0; topb_ram1p0 <= 100; 
seq татір0 <= 1'60; oddx гаттро <= 100; 


end 

else if (ind renew ітад 4 set grant imag) 

begin 
wid гат1ро [4:0] <= wid renew ітад0[4:0]; дер гат1р0[5:0] <= dep renew imagO[5:0]; 
seq татір0 «-5ед renew іта00; oddx_ram1p0 <= 


одах renew. |тадо; 
topb гат1ро <= top renew іта00; 
end 
1/17 ката АЕ 
If (st idle) grant гат1ро <=1’b0; 
else if(ind pO scale & rst rdyO scale & SCALE EN) grant гат1ро <= 190; //scale reset 
else if (ind pO blend & rst rdysO blend &- SCALE EN) grant тат1р0 <= 1’b0; // blend reset 


else if (ind renew ітад 4 set grant ітадб) grant ram1pO <= 1'b1;//L1 gen 
set 


1/1 rami Zi ts EE S d fi А. 

If (st idle) гау гатаро <=1’b0; 

else if(ind pO scale & rst rdyO scale & SCALE EN) гау гат1ро <= 1'b0; // scale reset 
else if (ind pO blend & rst гау50 blend&-SCALE EN) rdy_ram1p0 <= 1'b0; // blend reset 


else if (ind renew ітадо  &set grant ітад0 4 PALLET EN 10 ) гау гат1ро <= 1'b1; //pallet 
set 


else if (-Іауег sel in & ind pO in &set гау in) rdy гат1р0 <= 1'b1; // indate set 
1/ layeri ЖА ram а ја ЖЕЙ 

I| FAP RAR: 

assign grant_renew_imag0 = ind_renew_imagO ? grant_ram1p0 : grant ramOpO; 

I| На А: 

if (st idle) ind pO in <= 1760; 

else if («layer sel in& set гау in)ind pO in <= ~ ind pO in; //гат0  ping-pang indicator 


if (st idle) ind detO in <= 1’b0; 
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else if («layer sel in& chg det in)ind detO in <= ~ ind detO in; //гат0  ping-pang indicator 


assign  widO in [5:0] = та detO in ? rot90 groupO 2 dep ram1p0[5:0] : (1t'hO,wid ram1p0[4:0]]: 
rot90_group0 2 dep ramOpO0[5:0] : (1'hO,wid ramOpO0[4:0]); 

assign деро in [5:0] = ind detO in ? rot90 дагоирО ? {1’h0,wid_ram1p0[4:0]}: dep ram1p0 [5:0]: 
rot90 group0 ? [1'hO,wid ramOpO[4:0]: дер ramOpO [5:0]; 

assign 8ед0 in = ind деї0 in 2 seq ram1p0 : зеа_гат0ро; 

assign oddxO in = ind detO in 2 oddx гаттро : одах гаторо; 

assign wid in [5:0] = layer sel in ? wid1 in [5:0] : мао in [5:0]; 

assign dep in[5:0] = layer sel in 2 dep1 in [5:0] :depO in [5:0]; 

assign seq in = layer sel іп ? seg1 in: зеа0 іп; 

assign одах in = layer sel in 2 oddx1 іп: одахо іп; 

assign іпа01 in = layer sel іп ? ind рі in : ind pO in; 

assign top in = layer sel in 2 1’b0: ind pO in ? topb_ram1p0 : topb гаторо; 

и Реп: 

if (st idle) па pO blend <= 160; 

else if (rst rdysO blend а -SCALE EN )па pO blend <= ~ ind pO blend; 

П НЗ LO АЗ 

if (st idle) ind pO scale <= 1’b0; 

else if (rst rdyO scale & SCALE EN )іпа pO scale <= ~ ind pO scale; 

assign rdyO. scale = ind pO scale ? rdy_ram1p0 : гау гаторо; 

assign indO scale = ind pO scale ; 


о 


RY Sa Bea ЕЕ memory ЯН А М: 


ШО SCALE гато 
// sramO ЖЕНЕ ЦА 
If (st idle) гау гат05 <=1’b0; 
else if ( ~іпа s blend а rst гдузо blend&SCALE ЕМ 8 -holds blend) гау гат05 <= 1'b0; 
else if ( мпа_5 scale &set rdys scale) rdy ramOs <= 1'b1; 
ЦИ LO SCALE rami 
М srami ЖЕ {а Б 
If (st idle) rdy ramis <-1%0; 
else if (ind s blend а rst г4ув0 blend&SCALE ЕМ & -holds blend) гау ramis <= 1'b0; 
else if (ind s scale &set rdys scale) rdy ramis <= 101; 
I| LO Жа гат JE Ж 
и НЫ: 
if (st idle) ind s blend <= 100; 
else if (rst rdysO0 blend а SCALE EN Jind s blend <= ~ ind s blend; 
assign каузо blend = SCALE ЕМ? ind s blend ? rdy ramis : гау ramOs; 
ind pO blend ? rdy гат1ро : гау гаторо; 
іпі50 blend <= SCALE EN ? ind s blend : ind pO blend; 
indsOdat blend «- indsO blend; 
I AF КУ 


if (st idle) ind s scale <= 100; 
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else if (set rdys scale & SCALE EN Jind s scale <= ~ ind s scale; 
assign idles scale = ind s scale ? ~гду ramis : ~гду гат05; 
assign inds scale - ind s scale; 


- AEREE register HK fa М М: 


= 


ИП display register 0 
If (st idle) 
begin 
x гед0[11:0] <= 12'h0; y гед0 [11:0] <= 1210; мла regO [3:0] <= 410; dep гедо [3:0] <= 
4'h0; same гед0 <= 1'60; holds гедо <= 160; ехії! regO <= 160; авії regO <= 100; 
last reg0«-1'b0; 


end 

else if (~іпа renew show & ѕеї grant show) 

begin 
x гед0[11:0] <= x renew show[11:0]; у regO [11:0] <= у renew show[11:0]; 
wid regO [3:0] <= wid renew. show[3:0]; dep гедо [3:0] <= dep renew show[3:0]; 
same regO <= cont renew show; holds гедо <= holdO renew show; 

exitl regO <= exit renew show; deti regO <= аеН renew show; 
last regO«- last renew show; 
end 


1111 regO 2g а 09, 
If (st idle) гау гедо <=1’b0; 
else if ( мпа_зћом blend а rst rdyd blend) гау regO <= 160; 
else if («ind renew show & set grant show) rdy гед0 <= 1’b1; 
И Show register 1 
If (st idle) 
begin 
x reg1[11:0] <= 12'h0; y reg! [11:0] <= 12'h0; мла reg1 [3:0] <= 210; dep reg1 [3:0] <= 
4'h0; same гед1 <= 1160; holds regi <= 1160; exit! reg1 <= 1’b0; вії гед1 <= 100; 
last reg1«-1'b0; 


end 

else if (-ind renew show 4 set grant show ) 

begin 
x reg1[11:0] <= x renew show[1 1:0]; у reg1 [11:0] <= у renew show[11:0]; 
wid reg1 [3:0] <= wid renew show[3:0]; dep reg1 [3:0] <= dep renew show[3:0]; 
same геді <= cont renew show; holds reg1 «-holdO renew show; 

exitl reg1 <= exit renew show; deti regi <= det1 renew show; 
last reg1«- last renew show; 
end 


1/11 regi. ЖАН На А 
If (st idle) тау reg1 <=1’b0; 

else if (ind. show blend 4 rst rdyd blend) гау reg1 <= 1'60; 
else if (ind renew show 4 set grant show) rdy reg1 <= 1'b1; 
/ S, Shas register ЕҢ RB Hil 

I| РР н bl: 


\.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1759 of 1867 


SC77310C Device Specification 


if (st idle) ind show blend <= 1’b0; 

else if (rst rdyd blend )ind show blend <= ~ ind show blend; 

assign holds blend = ind show blend ? holds reg1 : holds гедо; 

assign rdy show blend = ind show blend ? гау reg1 :гау гедо; 

assign widb blend[3:0] = ind show. blend ? wid reg1 [3:0] : ма regO [3:0]; 
assign depb blend[3:0] = ind show blend 2 dep reg1 [3:0] : dep гедо [3:0]; 


assign same blend = ind show blend ? same reg1 :same гедо; 
assign exit blend = ind show blend ? exit1_reg1 : exit1 regO; 
assign deti blend = ind show blend ? det1 reg 1 : det1 regO; 


/ Я 8) dither 9 

if (rst n) ind show blend d1 <= 190; ind show blend d2«-1'b0; ind show blend d3 «-1'b0; 

else ind show blend di«- ind show blend; ind show blend d2«- ind show blend 41; 
ind show blend d3«- па show blend d2; 

assign x cfc[4:0] = ind show blend 3? x reg1[4:0] : x regO[4:0]; 

assign y. cfc[4:0] = ind show blend d3 2 y гед1[4:0] : y. regO[4:0]; 


І ВЕ ^а register {277 191: ram fei 

assign set grantb blend = rst rdyd blend; 

assign xb blend[11:0] = ind show blend ? x reg1[11:0] : x regO[11:0]; 
assign yb blend[11:0] = ind show blend ? y гед1[11:0] : y regO[11:0]; 
assign lastb blend = ind show blend ? last reg1 :last гедо; 


- Mid ki ram ЯНУ а М: 


= 


ШІ blending output гато 
If (st idle) 
begin 
x ramOb[11:0] <= 1280; y ramOb [11:0] <= 12710; 
wid ramOb [3:0] <= 4'hO0; dep ramOb [3:0] <= 4'h0; last ramOb«-1'b0; 
end 
else if (-іпа grantb blend & pipe show) 
begin 
x ramOb[1 1:0] <= xb blend[11:0]; y ramOb [11:0] <= yb blend[1 1:0]; 
wid ramOb [3:0] <= мар Ыепа[3:0]; дер ramOb [3:0] <= depb_blend[3:0]; 
last ramOb«- lastb blend 
end 
ШІ ramo BUE А 
If (st idle) grant ramOb «-1'b0; 
else if(-ind b wgen &rst rdyb wgen) grant ramOb <= 170; 
else if (-іпа grantb blend &set grantb blend) grant ramOb <= 1’b1; 
ШІ ramo ЖО НЕ ӨЛШЕ! 
If (st idle) ғау ramOb «-1'b0; 
else if(-ind b wgen &rst rdyb wgen) гау ramOb <= 1’b0; 
else if ( ~іпа b blend а set rdyb blend) гу ramOb <= 101; 
111 blending output ram1 
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If (st. idle) 
begin 
x ramib[11:0] <= 1280; y ramib [11:0] <= 1270; 
wid гат1Ь [3:0] <= 4'h0; dep ramib [3:0] <= 4'hO; last ramib«-1'bO; 


end 
else if (ind grantb blend & pipe show) 
begin 
x ramib[11:0] «- xb blend[11:0]; y ramib[11:0] <= yb blend[11:0]; 


wid ram1b[3:0] <= мар blend[3:0]5; дер ram1b[3:0] <= depb blend[3:0]; 
last гат16<= lastb blend 
end 
Mil ram ЗИ А 
If (st idle) grant_ram1b <-1%0; 
else if(ind b wgen &rst rdyb wgen) grant гат1Ь <= 100; 
else if (ind grantb blend &set grantb blend) grant гатіб <= 11; 
ШІ rami. ЧЕ ЯМА E 
If (st idle) тау ramib <=1’b0; 
else if(ind b мдеп &rst rdyb wgen) гау ramib <= 1’b0; 
else if (ind b blend & set rdyb blend ) гау ramib <= 1’b1; 
/ WEER ram Бе БЕН ДЕ] 
1 ЯҒ: 
if (st idle) ind grantb blend <= 1’b0; 
else if (set grantb blend упа grantb blend <= ~ ind grantb blend; 


if (st idle) ind b blend <= 100; 
else if (set. rdyb blend )іпа b blend <= ~ ind b blend; 


assign grantb blend = ind grantb blend ? grant ram1b : grant ramOb; 
assign wout blend[3:0] = ind b blend 2 ма гат1 [3:0] : wid ramOb[3:0]; 
assign dout blend[3:0] = ind b blend 2 dep ram1b[3:0] : дер ramOb[3:0]; 
assign indb blend = ind b blend; 

І HF AXI ri 

if (st idle) ind b wgen <= 1160; 

else if (rst rdyb wgen упа b wgen <= ~ ind b wgen; 


assign rdyb wgen = ind b wgen ? rdy_ram1b: rdy гатор; 

assign indb wgen = ind б wgen; 

assign wid wgen[3:0] -іпа b wgen ? wid ram1b [3:0] : wid ramOb [3:0]; 
assign dep wgen[3:0] = ind b wgen ? dep ram1b [3:0]: dep ramOb [3:0]; 


assign x wgen[11:0] = ind b wgen ? x ram1b[11:0] : x ramOb[1 1:0]; 

assign у wgen[11:0] = ind b wgen 2 y ram1b[11:0]: y ram1b[11:0]; 

assign last wgen = ind b wgen 2 last гат1Ь : last ramOb; 
10.3.4.1.6.1.9 gsp mc blend cntrl 
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V.0.1 


Function: BIRRA L1/LO ФЕВЕ, Xp LO 5; L1 2 ЙУ ER AB ИНТЕР, Ж ЕТИ бе фе 
Input parameter: 
Signal Name Width 1/0 Description Clock 
“GSP register ” 
РАЦЕТ_ЕМ [0 1 ІМ LayerO color palette enable gclk 
PALLET EN L1 1 IN Layer1 color palette enable gclk 
SCALE_EN 1 IN LayerO scale function enable gclk 
“gsp_mc_main_cnitrl.v” 
st_idle 1 IN State of idle gclk 
*gsp blend.v" 
active2 blend 1 OUT. | Blending data active signal delay1 gclk 
active3_blend 1 OUT | Blending data active signal delay2 gclk 
active4_blend 1 OUT | Blending data active signal delay3 gclk 
active5_blend 1 OUT | Blending data active signal delay4 gclk 
active2_layer1 1 OUT | Layer1 data enable signal delay2 gclk 
active2 layerO 1 OUT | LayerO data enable signal delay2 gclk 
dither_endr 1 OUT Row end for dither function gclk 
dither_endb 1 OUT | block end for dither function дсік 
“др mem mx.v" 
rdati sel 2 OUT | Layer1 read data byte select signal gclk 
гааї0 sel 2 OUT | LayerO read data byte select signal gclk 
“gsp_mc_mem_info.v” 
Scale ping-pong sram0/sram1 
Цауего ping-pong ram0.0/ram0.1 
rst rdysO blend 1 OUT | -SCALE_EN == дсік 
1. reset ready ої appointed input sram 
2. change appointed гато (pulse) 
- SCALE EN--0 
1. reset ready of appointed input ramO 
2. reset grant of appointed input ramO 
3. change appointed гато (pulse) 
rdysO blend 1 IN 1. indicate appointed scale output ready. gclk 
2. Indicate appointed гат0 data ready 
Layer1 ping-pong ram1.0/ram1.1 
rst_rdy1_ blend 1 OUT | 1. reset ready of appointed input ram1 gclk 
2. reset grant of appointed input ram1 
3. change appointed ram1 (pulse) 
rdy1_ blend 1 IN Indicate appointed ram1 data ready gclk 
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хі blend 4 IN Layer1 left coordinate x in blending block gclk 
y1_blend 4 IN Layer1 top coordinate у in blending block gclk 
wid1_blend 5 IN Layer1 width in blending block(1~16) gclk 
dep1_blend 5 IN Layer1 height in blending block(1~16) gclk 
Show register 0/1 
rst_rdyd_blend 1 OUT | 1. reset grant of appointed show register gclk 
2. change show register(pulse) 
3. pipeline appointed show register to 
appointed blending ouput ram 
4. change blend ram grant indicator 
rdy_show_blend 1 IN Indicate appointed show register ready gclk 
widb_blend 4 IN Blending Width (0~15) дсік 
depb blend 4 IN Blending height (0-15) gclk 
same_blend 1 IN Indicate the LO scaling output stored in the gclk 
ram as previous block stored 
exit1_ blend 1 IN Show layer1 in this blending block gclk 
det1_blend 1 IN Flag of use layer1 or layerO ram ready signal gclk 
to start write block FSM. 
рій layer ram ready fii^ ii, dn layero 
TE SENE V КАРТЕ 
last blend 1 IN Indicate last write block gclk 
Blending Output ram 0/1 
set rdyb blend 1 OUT | 1. set ready of blend output ram gclk 
2. change inner output sram indicator(pulse) 
pipe show 1 OUT | pipeline appointed show register to appointed | дек 
blending ouput ram 
grantb blend 1 IN Indicate appointed output ram grant by grant gclk 
indicator 
wout_blend IN Blending output Width (0-15) gclk 
dout_blend IN Blending output height (0~15) gclk 
“gsp_mem_mux.v” 
Layer1 ram 
raddr_blend_out1 6 OUT Layer1 RAM address gclk 
cen blend out 1 OUT | Layer! RAM read chip enable gclk 
Layer0/ scale ram 
raddr blend bigO 9 OUT | Scale/LayerO big RAM address gclk 
cen blend bigO 1 OUT | Scale/LayerO big RAM read chip enable gclk 
raddr_blend_small0 | 5 OUT LayerO small RAM address gclk 
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cen. blend 5та!0 1 OUT | LayerO small RAM read chip enable gclk 
Ind rdat smallO 1 OUT | Which LayerO small RAM is selected for read | дек 
data mux 


Blending output ram 


waddr blend in 8 OUT | Blending RAM address gclk 
wen_blend_in 1 OUT Blending RAM write 32bit enable gclk 
cen_blend_in 1 OUT | Blending RAM write chip enable gclk 


2. Blending FSM 
As follow figure 20 showed, blend_FSM include 3 states: 


stop_blend 


Figure 20. Blending main FSM 
% ВР ПЕЕ: 
Function: indicate blending function in idle state. 
Jas kw: ові idle & st idle а: 
% ВР WAIT: 
Function: ЖАН ou. “Нм ВАМ Ж-Е ША RAM HES 11, ЖА ДАНА хо 


- Алене. 


EN 


И жели Ин S (wire) 
assign end bp wait = гау show blend ? deti blend? (гауї blend 4 -grantb blend ): 
(rdysO blend & ^grantb blend): 1'hO ; 


assign pipe show - end bp wait; 


+ BP BLEND: 
Function: ЯН XX t zs {д МИ ERE, АЕ ЛИ МЕ IE RAM itp fs НЕ ВАМ B Sd. 
- ЛИЛ y Б ВНЕ; 


== 


I| diti fei s (wire) 
assign row equ blend = (cnt rowb[3:0] == widb_blend[3:0])& en blend; 
assign со! equ blend = (cnt colb[3:0] == depb blend[3:0]) & en blend; 
assign sub wid1[4:0] = wid1 blend [4:0] - 5’h1; 
assign sub dep1[4:0] -дері blend[4:0] - 5'h1; 
assign area layer1 =(cnt_rowb[3:0]>= x1_blend[3:0] ) & 
(спі rowb[3:0]«- (x1_blend[3:0] «sub wid1[3:0]))& 
(cnt colb[3:0] >= y1_blend[3:0]) & 
(спі colb[3:0] <= (у1 blend[3:0] + sub dep1[3:0])); 
assign end Іауегі = (cnt rowb[3:0]2- (хі blend[3:0] +sub_wid1[8:0]) )& 
(спі colb[3:0] == (у1 blend[3:0] + sub dep1[3:0])); 
assign end blend = row equ blend & col equ blend ; // st bp blend -> st bp wait 175 
assign stop blend = end blend & last blend ; // st bp blend-»st bp idle ЖЖ 
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assign en blend = det! blend 2 st bp blend : // layeri ЖЖ, layerO ЖЖ 
exit! blend ? area layer1 2 rdy1_blend : st_bp_ blend: st bp blend; 

assign en layerO = -аеН blend & en blend; 

assign еп Іауегі = rdyl1 blend %агеа layer1 & exit1 blend ; 

/ BIRR XE(register) cnt rowb 

If (st bp idle) cnt rowb[3:0] <= 470; 

else if (row equ blend) спі rowb[3:0] <= 4’h0; 

else if (en blend) спі rowb[3:0] <= спі rowb[3:0] + 4'h1; 

11 XS (гедіѕїег) спі colb 

If (st бр idle) спі colb[3:0] <= 4’h0; 

else if (end blend) cnt colb[3:0] <= 4’h0; 

else if (row equ blend) cnt colb[3:0] <= cnt colb[3:0] + 4’h1; 

/! HF dither Зен (register) 

If (rst n) endr blend di«-1'bO;endr. blend d2«-1'b0;endr blend d3 <=3'60; 

else endr blend dí <= row equ blend; endr blend d2 <= endr blend (1; 
endr blend d3 <= endr blend d2; 

assign dither endr - endr blend d3; 

If (rst n) endb blend. dí«-1'bO;endb blend d2«-1'b0;endb blend d3 <-300; 

else endb blend di <= end blend; endb blend d2 <= endb blend аї; 
endb blend d3 <= endb blend d2; 

assign dither endb - endb blend d3; 


// LO БЕ RAM 55 & (wire) 

assign base scaleO[8:0] = same blend ?((1'hO,cnt colb[3:0],4'h0]-9'd256) :(1'hO,cnt colb[3:0],4'h0]; 
assign аааг scaleO[8:0] = (5'hO,cnt rowb[3:0]) + базе scaleO[8:0]; 

assign base noscO[5:0] = (спі colb[3:2],4'h0] + (2'hO;cnt colb[3:2],2'h0]; // со! * 20 

assign аааг noscO[5:0] = {2’h0,cnt_rowb[3:0]} + base. noscO[5:0]; 

assign nosc le 4row = (addr. noscO[5:0] <= 6'd19); 

assign адаг outO tmp1[8:0] = (en |ауего & -PALLET ЕМ LO) ? SCALE ЕМ? аааг scaleO[8:0] : 


^nosc le 4row ? 
({3’hO,addr_noscO[5:0]}-9’d20): 9'h0: 9'hO; 


assign адаг outO  tmp2[4:0] = (en Іауего & -PALLET EN 10) 2 (-SCALE ЕМ &- nosc le 4row) 2 
addr поѕс0[4:0]: 510: 5'hO; 


if (rst n) raddr blend bigO[8:0] <= 910; 
else raddr blend bigO[8:0] <= адаг  outO tmp1 [8:0]; 


if (rst n) raddr blend small0[4:0] <= 510; 
else raddr blend small0[4:0] <= адаг outO tmp2[4:0]; 


if (r(st n) cen blend bigO <= 1'b1; 
else cen blend bigO <= ~(еп Іауего & -PALLET EN 10) &~поѕс le 4row; 


if (r(st n) cen blend smallO <= 151; 
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else cen blend smallO <= "(еп Іауего & -PALLET ЕМ 10) 4 nosc le 4row; 


if (rst n) ind гада 5та!0 <= 1’b0; ind rdat smallO <= 100; 

else ind гада 5та!0 <=(en_layerO & -PALLET ЕМ 10) 4 nosc le 4row; 
ind rdat зтапо <= ind гада smallO; 

І LO 45 5 ЖЕН (register) 

If (rst) en layerO (1 <= 1'10; en layerO d2 <= 1'10; еп layerO d3 <= 110; 

else en Іауего di <= еп layerO ; en layerO d2 <= en layerO d1;//en layerO ЕР) 3 А 
en layerO d3 <= en layerO 42; 

if (rst) byteO sel d1[1:0] <= 20; byteO sel d2[1:0]«- 2'h0; 

else byteO sel d1[1:0] <= SCALE EN ?cnt colb[1:0] : 2'hO ; byteO sel d2[1:0]«- 

byteO sel d1[1:0]; 

I| LO ӨЗЕН Жир S I32bit FES 5 (wire) 

assign active2 layerO = en layerO 43; 

assign rdatO sel[1:0] = byteO sel. d2[1:0]; 

I| L1 ЈЕ RAM fs B (wire) 

assign спі colb1[3:0] = спі colb[3:0] - yf blend[3:0]; 

assign спі rowb1[3:0] = спі rowb[3:0] - хі Ыепа[3:0]; 

assign base nosc1[5:0] = (спі colb1[3:2],4'h0) + {2’h0,cnt_colb1[3:2],2’h0}; // сої * 20 

assign addr_nosc1[5:0] = {2’h0,cnt_rowb1[3:0]} + base nosc1[5:0]; 

if (rst n) raddr blend out1[5:0] <= 6’h0; 

else raddr. blend out1[5:0] <= (en Іауегі & -PALLET EN L1) 2 адаг поѕс1[5:0] : 6'hO; 


if (rst п) cen blend out1 <= 151; 
else cen blend ош <= "(еп layer а -PALLET EN 11); 
ПЛ 45 5 ЖЕН (register) 
If (rst) en Іауегі (1 <= 1'10; en Іауегі d2 <= 1'ћ0; еп Іауегі аЗ <= 110; 
else en Іауегі di <= еп |ауег1 ; en layer! d2 <= en Іауегі (1; /еп Іауегі ЕМ З їй 
en layer1 d3 <= en_layer1_d2; 
if (rst) byte1 sel d1[1:0] <= 2’h0; byte1 sel d2[1:0]«- 2'h0; 
else byteí sel d1[1:0] <= cnt colb1[1:0]; byte1 sel d2[1:0]«- byte sel d1[1:0]; 
11 ŽARA Ив S /32bit AfA 5 (wire) 
assign асііме2 Іауегі = en Іауегі (3; 
assign rdat1 sel[1:0] = byte1 sel d2[1:0]; 
// mem info 5E: #&(wire) 
If (rst) end layer1 ді <= 1'hO; 
else end layer1 dí <= end Іауегі; 
If (rst) end blend. а1 <= 170; 
else end blend di <= end blend; 


assign rst rdyd blend - end blend; 
assign rst rdysO blend = -det1 blend 8 end blend; 
assign rst rdy1 blend = exit1 blend & end Іауегі; 
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I| BES ОН ЖИЕ S (wire) 

If (rst) active1 blend <= 1’h0; active2 blend«- 10; active3 blend <= 1’h0; active4 blend <= 170; 
асіїме5 blend <= 1’h0; 

else  active1 blend <= en blend; active2 blend«- active! blend; 
active3 blend <= active2 blend; active4 blend <= асімеЗ blend; 
асіїме5 blend <= active4 blend; 


11 НА А (register) 
assign rout equ = (cnt rout[3:0] == wout_blend[3:0])& active5 blend; 
assign cout equ = (спі cout[3:0] == dout_blend[3:0]) & асіїме5 blend; 
assign end out = rout equ & cout equ; 
if (rout equ) спі rout[3:0] <= 4'h0; 
else if (active5 blend) cnt rout[3:0] <= спі rout[3:0] + 411; 
/ яву ЯГ (register) 
if (end out) спі cout[3:0] <= 4'h0; 
else if (rout equ) спі cout[3:0] <= cnt cout[3:0] + 4'h1; 
// blend ІҢ RAM 4s (wire) 
assign wen blend in = cen blend in; 


if (rst n) waddr. blend in[7:0] «- 8'hO; 
else waddr. blend in[7:0] <= active5 blend ? ({cnt_colb[3:0],4’n0} + (4'hO, cnt_rout[3:0]}) : 870; 


if (rst n) cen blend in <= 101; 
else cen blend in «- -active5 blend; 
| RES isa ЖЕ S (wire) 


assign set rdyb blend = end out; 


10.3.4.1.6.1.10 gsp mc wparam gen 
Function: ЖЕЛІН E АЛИ endian 08, PÆ АХІНАЛЫЖА ЙЕН. 
1. Input parameter: 


Signal Name Width | МО Description Clock 
*GSP register " 
DES Y BASE ADDR 32 IN Y/RGB data Base address in work plane. дсік 
DES UV BASE ADDR 32 IN UV destination Base address іп gclk 
YUV422/420 


Alpha destination base address in ARGB565 
U destination base address in YUV420 


DES V BASE ADDR 32 IN V destination Base address in YUV420 gclk 
DES PITCH 12 IN Work plane pitch gclk 
des_ar565 1 IN Destination image mode is argb565 gclk 
des r565 1 IN Destination image mode is rgb565 gclk 
des_ar888 1 IN Destination image mode is argb888 gclk 
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V.0.1 


des. r888 1 IN Destination image mode is rgb888 gclk 
des_y422 1 IN Destination image mode is yuv422 gclk 
des y420p2 1 IN Destination image mode is yuv420-2p gclk 
des y420p3 1 IN Destination image mode is yuv420-3p gclk 
des yuv 1 IN Destination image mode is yuv420/yuv422 gclk 
V_ENDIAN_MOD 3 IN Destination image 3 plane data byte order, gclk 
UV ENDIAN MOD 3 IN Destination image 2 plane data byte order, gclk 
Y ENDIAN MOD 3 IN Destination image 1 plane data byte order, gclk 

“95р тс таїп спігі. м" 
st idle 1 IN State of idle gclk 

*gsp hi" 
wadr afifo6 37 
mc axi wid OUT | AXI write data ID gclk 
mc axi wsize OUT | Write data burst length size gclk 
mc_axi_waddr 29 OUT | Write data burst address gclk 
wadr_push 1 OUT | Push signal of AFIFO for write address gclk 
full_afifo6_wadr 1 IN Full signal of AFIFO for write address gclk 
wdat afifo6 73 

mc axi wrlast 1 OUT | Write data burst last signal gclk 
mc_axi_strb 8 OUT | Write data strobe signall gclk 
mc_axi_wdata 64 OUT | Write data of blending output дсік 
wdat push 1 OUT | Push signal of AFIFO6 for write data gclk 
full_afifo6_wdat 1 IN Full.signal of AFIFO6 for write data gclk 

*gsp mc mem info.v" 

Blending Output ram 0/1 
rst rdyb wgen 1 OUT | 1.reset ready of appointed output ram gclk 

2. reset grant of appointed output ram 
3. change blend output ram(pulse) 
rdyb_wgen 1 IN Indicate appointed blend output ready gclk 
wid_wgen 4 IN Width of block in work plane (0-15) gclk 
dep_wgen 4 IN Height of block in work plane (0~15) gclk 
X wgen 12 IN left x of write block in work plane gclk 
y_wgen 12 IN Top y of write block in work plane gclk 
last_wgen 1 IN Indicate last write block, gclk 
"95р mem mux.v" 
Blending output ram 
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rdat. blend 32 IN blend RAM output data gclk 
raddr_wgen_out 8 OUT | blend RAM read address gclk 
cen_wgen_out 1 OUT | blend RAM read chip enable gclk 


3. Sub-FSM in gsp mc wparam gen 
ШІН 21 Aras, У ИВИЋ 4 TS: 


wgen wait 


éndw. block 


endw wait 
( push wdat S push_waddr 


endw_row 
Figure.21 write channel parameter control FSM 
+  WGEN ШЕЕ: 
Function: indicate AXI write function is in idle state. 
јаја а МО: -st idle &st idle а; 
+ СЕМ WAIT: 
Function: = УЧ tH Za ВАМ И, НО dioe zb НЕО 1153953922 FIFO JEN, БИТ AXI 
5 HERE. 


- SIETE: 


ІШЕ А Ra (wire) 
assign endw wait = rdyb_wgen & ~full_afifo6_wadr & ~ full afifo6 wdat; 
+ РОЗН WADDR: 
Function: it AXI 0:539 АЛЕ. burst КЛЕ В wid. 
badd itch b i 
а А Е Pr mc axi wid | Des Img format | wplane 
^ ARGB888 
RGB888 
RGB565 
DES Y BASE ADDR DES PITCH 4'h4 ARGB565(RGB) 0 
YUV422(Y) 
YUV420(Y) 2plane 
YUV420(Y) 3plane 
YUV420(U)3plane 
1 YUV420(UV)2pl 
DES UV BASE. ADDR | [11:1] ЕНЕ 4'h5 а 
YUV422(UV) 
DES_PITCH ARGB565(A) 
DES_PITCH : 
DES V BASE ADDR TEST. 4'h6 YUV420(V)3plane 2 


Table.14 baddr_wgen /wpitch/wpix_byte/wplane lookup table 
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y wpar [11:0] x wpar [11:0] 


Des Img format 


x wgen[11:0] 
у wgen[1 1:0] 


ARGB888 
RGB888 
RGB565 

ARGB565(RGB) 
YUV422(Y) 
YUV420(Y) 

ARGB565(A) 


YUV422(UV) 


x wgen dn[11:0] 
y wgen dn[11:0] 


YUV420(UV/U/V) 


Table.15 y_wgen/x_wgen lookup table 


wplane=0 wplane=1 wplane=2 
Img_format 
wnumr[3:0] | wnumc[3:0] | wnumr[3:0] | wnumc[3:0] | wnumr[3:0] | wnumc[3:0] 
ARGB888 
RGB888 
RGB565 
id d / / / / 
ARGBS65(RGB) | "eden | Cep-wgen 
YUV422(Y) 
YUV420(Y) 
ARGB565(A) / / wid_wgen 
dep_wgen / / 
YUV422(UV) / / 
widw_uv 
YUV420(UV/U) / / depw_uv / / 
YUV420(V) / / / / widw_uv depw_uv 
Table.16 wblock depth/ width in different plane 
- (ӘМ: 
Iff ei (wire) 


I| AXI Ук (Wire) 

assign end waddr = st push waddr & 
I GR (wire) 

assign wplane1 = (wplane[1:0] == 2'h0); // planet 
assign wplane2 = (wplane[1:0] == 2'h1); // plane2 
assign wplane3 = (wplane[1:0] == 2'h2); // plane3 
assign wplane2 3 = (wplane2|wplane3); 


dep wgen[3:1]-4'h1): /М 2147, depth (847 


^full afifo6 wadr & ~ full afifo6 wdat; 


assign y wgen dn[11:0] = y wgen[0] ? ((1'hO,y wgen[11:1]) + 12'h1) : (1'hO,y мдепії 1:11); 
assign x wgen dn[11:0] = x wgen[0] ? ((1'hO,x wgen[11:1]) + 12'h1) : (1'h0,x мдепії 1:11); 
assign wpitch[11:0] = (wplane2 3%уиу mod) ? (1'hO,DES PITCH[11:1]] : DES PITCH[11:0]; 
assign baddr_wgen[31:0] = wplane3 ? DES М BASE ADDR[S1:0] : 
wplane2 2 DES UV BASE ADDR[31:0]: DES Y BASE ADDR[S1:0]; 
assign дерми uv[3:0] = у wgen[0] 2 дер wgen([0] 211710, дер wgen[3:1]: //Y ҰМТ» depth #47 


(СО, 
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(СНО, dep_wgen[3:1]}; / У 4 т, depth 1817 
assign no rowuv = у wgen[0] & (аер wgen[3:0]--4'h0) & у0 mod; /44) 1. yuv420, IIE uv 7 І 
assign widw uv[3:0] -х wgen[0] 2 wid wgen[0] ? (1'hO, wid wgen[3:1]: //X 2717, width ѓу 
(СНО, 


wid wgen[3:1]]-4'h1): /Х #347, width (ЕТ 


(СНО, wid_wgen[3:1]}; // X (ВИ май (847 
assign по coluv-x wgen[0]&(wid wgen[3:0]--4'hO) &yuv. mod;//4áj H yuv420,yuv422 ЊЕ uv ЯН 
assign no uv = no coluv | по rowuv ; / HF wplane 474%, МЭН 7 ТЕ» 
assign wnumr[3:0] = (wplane2 3 & yuv mod) 2 widw uv[3:0] :wid wgen[3:0]; // 77 Hit BU 
assign wnumc[3:0] = (wplane2 3 & у0 mod) 2 дерми uv[3:0] : дер wgen[3:0];/7J ri YF ИН 
assign у wpar[11:0] = (wplane2 3 & у0 mod) 2 y wgen dn[11:0] : y wgen [11:0]; 
assign x wpar[11:0] = (wplane2 3 & yuv mod) ? x wgen dn[11:0] : x wgen [11:0]; 
assign add1 row[4:0] = (1'hO,wnumr[3:0]) + 51 5 RAM, ЖЕ 1-16 
assign byte row[6:0] = img r8 ? (addi row[4:0],2'hO] : 

wbyte1? (2'h0,add1 row[4:0]) : (1'hO,add1. row[4:0],'hO) ; 


I| RRR РЕ (ми ге) 

assign img r8 = (des r888 | des аг888);// rgb888/argb888 

assign yO mod = (des y420p2 | des y420p3); // yuv420-2p/yuv420-3p 
assign yuv mod 2 des yuv; // yuv422/yuv420 


assign wbyte1 = ((wplane1&yuv mod) | (wplane2&des ar565) | des y420p3); 
assign wbyte2 = ((wplane2& (yuv mod & ~дез у420р3)) | (wplane2&des ar565) | des r565); 
assign wbyte4 - img r8; 


assign р? mod = des аг565 | дез y422 | des у420р2; 
assign p3 mod = des y420p3; 
Пт burst 5i ЖЕНЕ SE (wire) 
// base аааг+(у wpar«cntc wgen)*bytes pixelw*wpitch зх wpar*bytes pixelw; 
assign cur y wgen[11:0] = (y wpar[11:0]--(8'hO;cntc wgen[3:0]]); 
assign wpix sum[23:0] = му mult[23:0] + {12’hO,x_wpar[11:0]}; 
assign мадаг b [31:0] = img r8 2 (670, wpix sum[23:0],2'h0]: // 4byte/pixel 
wbyte1? (8'ПО, wpix sum[23:0]: // 1byte/pixel 
(70, wpix sum[23:0],1'h0]; // 2byte/pixel 
DWO02 mult #(12,12) и mult wyaddr (.A(cur y wgen[11:0])..B(wpitch[11:0]),. TC(1'b0), 
.PRODUCT(wy mult [23:0])); //12 БІ А о ей ня 

assign waddr wgen[31:0] = раааг wgen[31:0] + waddr. b[31:0]; 
assign burst byte[6:0] = byte row[6:0] + (410, waddr wgen[2:0]; 
I| АХ! ЈИЕ (wire) 
assign mc axi waddr[28:0] = waddr_wgen[31:3]; 
assign mc axi. wid [3:0] = wplane3 2 4'h6 : wplane2 ? 4'h5: 4'h4; 
assign тс axi wsize[3:0] = (burst byte[2:0] != 30) ? burst byte[6:3] : (burst byte[6:3]-4'h1); 
assign wadr push - end waddr; 


+ PUSH WDAT 
Function:1. НЕ ЈЕ, ЈЕ endian ЕЛІНІҢ, BEEBE, BET endian ДЖЕ УН DET. 
2. HANA SK, РИН ese AEE, КАЕ КО DNUS. 
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- ја srt: 


I| ffs (wire) 
assign hold wgen = st push мада! & ~ full afifoó wdat 4 (Id wdat | long end2 | endrow д3); 
assign end push wdat = st push wdat а (nobuf end | long end2) &(~hold_wgen); 

assign end plane = end push wdat & wcntc equ ;// Б ЯН 
assign end 1plane = мрјапе1 & end plane;  //1plane 5 Жк 


assign end 2plane = wplane2 & end plane; //2plane УЕ 


assign end Зріапе = wplane3 & end plane; // 3plane УЕ 
assign finish block = (p3 mod &-no uv) 2 end Зріапе: 
(р2 mod %-по uv) 2 end 2plane : end 1plane; // АЊА 

assign endw block - -last wgen& finish block; 
assign endw all = last wgen& finish block; 
assign endw row = -endw block а ~endw_all & end push wdat; 
assign rst rdyb wgen - endw block; 
I| fri H3 (register) f ВЕ 5 (wire)//f7 ЖЕНЕЛЕ (wire) 
st push wdat (1 <= st push wdat; 
assign start wdat = st push wdat &- st push wdat d1; 
assign wcntrxO = (спи wgen[3:0] !=4Н0) ;// {rit} BES 
assign wcntr eque (сти wgen[3:0] == wnumr[3:0]); 
assign мспк en = (start wdat | мүспігх0); 
assign baser wgen =( yuv mod & wplane2 3 & x wgen[0] ) ; // yuv,uv plane, x coordinate 15 odd 
assign stepr_wgen [3:0] = (yuv mod & wplane2 3) ? (спи wgen[2:0],1'b0] : спи wgen[3:0]; 
assign аааг г wgen[3:0] = stepr. wgen[3:0] + {3’h0,baser_wgen}; 
if (wcntr en) 

if (ћоја wgen)  спіг wgen[3:0] <= спи wgen[3:0]; 

else if (wcntr. equ) спіг wgen[3:0] <= 4710; 

else спи wgen[3:0] <= спи wgen[3:0] + 4'h1; 
else спи wgen[3:0] <= 4’h0; 
ПТ (register)/ НИ 5 (wire)/ Я] НЕ ЕЛЕ (wire) 
assign wcntc equ -(спіс wgen[3:0] == wnumc[3:0]); 
assign basec wgen =( yO mod &wplane2 3 & y wgen[0]);// yuv420,uv/u/v plane, y coordinate is odd 
assign stepc_wgen[3:0] = (у0 mod 4 wplane2 3) 2 { спіс wgen[2:0],1'b0] : спіс wgen[3:0]; 
assign addr c wgen[3:0] = 5іерс wgen[3:0] + {3’h0,basec_wgen}; 
if (st push wdat & end push wdat) 

if (wcntc equ) спіс wgen[3:0] <= 410; 

else спіс wgen[3:0] <= спіс wgen[3:0] + 411; 
І EMI fS S (register) 
assign plane. num[1:0] = p3 mod 2 2'h2: p2 mod 2 2'h1 : 270; 
assign plane. equ = (wplane[1:0]--plane num[1:0]); 
if (end plane) 

if (plane equ) wplane[1:0] <= 2’h0; 

else ІҒ((р3 mod | р2 mod)&-no uv) wplane[1:0] <= wplane[1:0] + 2'h1; 

else wplane[1:0] <= wplane[1:0]; 
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СЕ гед1-2 (ЕҢ МЕ 5 (register) 
assign rdat en1 = wcntr en d2; 
assign rdat en2 = (wcntr en d3 | bufw valid); 


if (hold wgen) wcntr еп dí«ewocntr en (01; миспіг en а2<-мспіг еп d2; 
wcntr en d3«-wcntr en d3; 


else wcntr en di«eswcntr еп; wcntr еп d2«-wcntr en di; миспіг en d3«-wocntr еп d2; 
ЖЕ reg1/reg2(register)/ ЖЕН (міге) 
assign wdat offsetO = (wdat offset[2:0] ==3’h0) 
assign wdat offset! = (wdat offset[2:0] ==3’h1) 
assign wdat offset2 = (wdat offset[2:0] ==3’h2); 
assign wdat offset3 = (wdat offset[2:0] ==3'ћ3); 
) 
) 
) 


, 


, 


assign wdat offset4 = (wdat offset[2:0] 2-3'h4 
assign wdat_offset5 = (wdat offset[2:0] 2-3'h5 
assign wdat offset6 = (wdat offset[2:0] ==3'ћ6 
assign wdat offset7 = (wdat offset[2:0] ==3'h7); 
assign flush bufw = бийм valid & епагом d3; 
assign rdat2_mux[55:0] = bufw valid ? {32’h0, buf wgen[23:0]] : га wgen2[55:0]; 
assign rdat_byte1[7:0] = рз mod ? wplane3 ? rdat wgen1[7:0]: //select byte1 data from 32bit 
wplane2 ? rdat wgen1[15:8] : rdat_wgen1[23:16]: 
rdat wgen1[23:16]; 
assign rdat_joint2= wdat offset1? flush bufw 2 {56’h0, rdat2 тих[7:0]}: // last data in buffer 
wbyte1 ? (48'hO,rdat byte1[7:0],rdat2 mux[7:0]): 
wbyte2 ? (40'hO,rdat wgent[15:0],rdat2 mux[7:0]): 
(24'hO0,rdat wgen1[31:0],rdat2 mux[7:0]: 
wdat_offset2 ? flush bufw 2 (48'hO, rdat2 mux[15:0]): // last data in buffer 
wbyte1 ? (40'hO,rdat byte1[7:0],rdat2 mux[15:0]]: 
wbyte2 ? (32'hO0,rdat wgent[15:0],rdat2 тих[15:0]): 
(16'hO0,rdat wgen1[31:0],rdat2. mux[15:0]: 
wdat_offset3 2 flush bufw.? (40'hO,rdat2 mux[23:0]: //last data in buffer 
wbyte1.? (32'hO0,rdat byte1[7:0],rdat2 mux[23:0]]: 
wbyte2 2 {24’h0,rdat_wgen1[15: O],rdat2 mux[23:0]): 
(8'hO,rdat wgen1[31:0],rdat2 тих[23:0]): 
wdat offset4 ? wbyte1 ? (24'hO,rdat byte1[7:0],rdat2 mux[31:0]]: 
wbyte2 ? {16’h0,rdat_wgen1[15: O],rdat2 mux[31:0]]: 
(rdat wgen1[31:0],rdat2 mux[31:0]): 
wdat_offset5 ? wbyte1 ? [16'hO,rdat byte1[7:0],rdat2 mux[39:0]]: 
wbyte2 ? (8'hO,rdat wgen1[15:0],rdat2 mux[39:0]): 
(rdat wgen1[23:0],rdat2 mux[39:0]): 
wdat offset6 ? wbyte1 ? (8'hO,rdat byte1[7:0],rdat2 mux[47:0]]: 
wbyte2 ? {rdat_wgen1[15:0],rdat2_mux[47:0]}: 
(rdat wgen1[15:0],rdat2 mux[47:0]): 
wdat offset7 ? wbyte1 ? (rdat byte1[7:0],rdat2 mux[55:0]]: 
wbyte2 ? (rdat wgen1[7:0],rdat2 mux[55:0]]: 
(rdat wgen1[7:0],rdat2 mux[55:0]): 
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wbyte1 ? (56'hO,rdat byte1[7:0]): 
wbyte2 ? {48’h0,rdat_wgen1[15:0]}:{32’h0,rdat_wgen1[31:0]}; 
if (rdat_en1&~hold_wgen) rdat wgen1[31:0] <= rdat_blend[31 :0]; 


if (end push wdat) rdat_wgen2[63:0] <= 64'h0; // rdata_reg2 
else if (rdat_en2&~hold_wgen) rdat_wgen2[63:0] <= rdat_joint2[63:0]; 
1 endian 34 ЕҢ byte enable (5 (register) 
assign wbyte_mux[6:0] = бићу valid 2 7'h7 : byte en[6:0]; 
assign wbyte sel[7:0] = ада offset? flush bufw ? 8'h1: 
wbyte1 ? (7'h1,wbyte mux[0]): 
wbyte2 2 (7'h3, wbyte_mux[0]}:{7’hf, woyte_mux[0}}: 
wdat offset2 2 flush bufw 2 8'h3: 
wbyte1 ? (6'h1,wbyte mux[1:0]]: 
wbyte2 ? (6'h3,wbyte mux[1:0]]:(6'hf,wbyte mux[1:0]]: 
wdat offset3 ? flush bufw ? 8'h7: 
wbyte1 ? [5'h1,wbyte mux[2:0]]: 
wbyte2 2 {5’h3,wbyte_mux[2:0]}:{5’hf, woyte_mux[2:0]}: 
wdat offset4 ? wbyte1 ? (4'h1,wbyte mux[3:0]): 
wbyte2 2 (4'h3,wbyte mux[3:0]]:(4'hf,wbyte mux[3:0]]: 
wdat_offset5 2 wbyte1 ? (3'h1,wbyte mux[4:0]): 
wbyte2 ? (3'h3,wbyte mux[4:0]]:(3'h7,wbyte mux[4:0]]: 
wdat offset6 2 wbyte1 ? (2'h1,wbyte mux[5:0]): (2'h3,wbyte mux[5:0]]: 
wdat offset7 ? (1'h1,wbyte mux[6:0]]: 
wbyte1 2 8'h1: wbyte2 2 8'h3 : 8'hf ; 
If (end push маа?) byte en[7:0] <= 8'ПО; 
else if (rdat en2&-hold wgen) byte en[7:0] <= wbyte. sel[7:0]; 
I| ТЖ E (register) 
assign wbyte num[3:0] = wbyte1 ? 4'h1 : wbyte2 : 4712 : 4'h4; 
assign cur sum byte[3:0] = (1'hO,wdat offset[2:0]) + wbyte num[3:0]; 
assign sub byte[3:0] = cur sum byte[3:0] - 4'h8; 
assign wbyte gt8 = (cur sum byte[3:0] > 4'h8); 
If (end waddr) wdat offset[2:0] <= waddr. wgen[2:0]; 
else if (rdat en2 & -hold wgen) 
if (wbyte 018) wdat_offset[2:0] <= sub byte[2:0]; 
else удай offset[2:0] <= cur sum byte[2:0]; 
I XE VC (register) 
assign bufw en = rdat en2 & wbyte gt8 & ~hold_wgen; //buffer enable signal 
assign bufw sel[23:0] = мааї offset5 ? wbyte4 ? {16’НО, rdat мдеп1[31:24]} : buf. wgen[23:0]: 
wdat offset6 2 wbyte4 ? 1870, rdat wgen1[31:16]) : 
buf wgen[23:0]: 
wdat offset7 ? wbyte4 2 rdat wgen1[31:8] : 
wbyte2 ? {16’h0,rdat_wgen1[15:8]} : buf wgen[23:0]: 
buf wgen[23:0]; 
if (Бум en) buf wgen[23:0] <= bufw sel[23:0]; // buffer 
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if (-hold wgen& rdat en2) // buffer valid signal 
if ( wbyte gt8) bufw valid «21'b1; 
else bufw valid <= 1’b0; 
I| ЖЕЖУЛОВЕН (register) 
if (hold wgen) endrow_d1<=endrow_d1; endrow d2«-endrow d2; endrow d3 <= endrow d3; 
endrow d4 «- endrow d4; 
else endrow di«- wcntr equ; endrow d2«-endrow d1;endrow d3 <= endrow d2; endrow d4 <= 


endrow d3; 

I| SPHERE 

assign wbyte ge8 = (cur sum byte[3:0] > =4’h8); 

assign nobuf end = -bufw valid & епдгом 04; // fiti ЖЕ АЕ 64bit 


assign endian wgen[2:0] =wplane3 ? V ENDIAN МООү[2:0] : 
wplane2 ? UV ENDIAN MODJ[2:0]: Y ENDIAN MODJ[2:0]; 
case(endian wgen[1:0]) // adjust endian mode 
2'b00: out. dat1«- | rdat. wgen2[7:0], rdat wgen2[15:8], rdat wgen2[23:16], rdat wgen2[31:24], 
rdat wgen2[39:32], гаак wgen2[47:40], rdat_wgen2[55:48], rdat. wgen2[63:56]) 
2'b01: out_dat1<= [rdat wgen2[31:0], rdat_wgen2[63:32]}; 
2'b10: out_dat1<={rdat_wgen2[23:16], га wgen2[31:24], rdat wgen2[7:0], rdat wgen2[15:8], 
rdat wgen2[55:48], rdat wgen2[63:56], rdat wgen2[39:32], rdat_wgen2[47:40]}; 
2'b11: out. datí«-(rdat wgen2[15:0], rdat wgen2[31:16], rdat wgen2[47:32], га wgen2[63:48]); 
endcase 
case(endian wgen[1:0]) //adjust endian mode 
2'b00: strb wgen[7:0]«- ( wbyte sel[0], wbyte sel[1], wbyte sel[2], wbyte sel[3], 
wbyte sel[4], wbyte sel[5], wbyte sel[6], wbyte sel[7]) 
2’b01: strb wgen[7:0]«- ( wbyte sel[3:0], wbyte sel[7:4]); 
2'b10: strb wgen[7:0]«-( wbyte sel[2], wbyte sel[3], wbyte sel[0], wbyte sel[1], 
wbyte sel[6], wbyte sel[7], wbyte sel[4], wbyte sel[5]); 
2'b11:strb wgen[7:0]«-( wbyte sel[1:0], wbyte sel[3:2], wbyte sel[5:4], wbyte sel[7:6]); 
endcase 


// 64bit ЖЕ HERE На АА. 
if (-hold wgen) 
if (rdat en2 & wbyte ge8) Id wdat «-1'b1; 
else а wdat <= 1700; 
И ERE НИЕ BE 
if (-hold wgen) 
if(flush бићу) long end2 <=1'61; 
else long end2 <= 1’b0; 
assign wdat push = (long end2 | Id wdat | nobuf end)&(-hold wgen); 
assign mc axi wdata[63:0] -endian wgen[2] 2 (out dat1[31:0],out dat1[63:32]) : оці dat1[63:0]; 
assign mc axi strb[7:0] = endian wgen[2] 2 (strb wgen[3:0],strb wgen[7:4]) : strb wgen[7:0] ; 
assign mc axi wrlast - end push wdat; 
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ІНЕН ЗА ЗК (wire) 

assign rd wgen = мспіг еп; 

If (rst п)  raddr wgen out[7:0] <=8’h0; 

else raddr wgen out[7:0] <= (addr c wgen[3:0],addr г wgen[3:0]); 


if (rst_n ) cen wgen out <= 171; 
else cen wgen out «- -wocntr en; 
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сік 
push_waddr Mo ће адаг push_waddr Шш 96 wel ush. мадаг wgen wait 
wgen state Ф push wdat i ГА push мада! [4] push wdat | $ push wdat i | push wdat 
cntr wgen 0. [1 [2] 3 а (5 06 з в [о оу 0 ШИН 0 ofa] 0 E o[1]2] 0 
мүспіг еп | 


адаг Мепа 9 ІЗІ 2 348] в {7 (в | о 1] 0 ШЕ [еј тј o [7] 0 91412) 0 


rd blend Г | | | в 
rdat wgent | [ol = јејајчјејејијај | ____|ији бејн то Е ІШЕ 
rdat en2 " m EV тих Г | 
rdat wgen2 CENE NC КЕ sal $$ | Зо p. гю n ШЕНІ eoleo) oe [| доо [и | 
buf wgen мо | за | ве | snay ан | зз | and | 
byeen | ~% је им] я T а ao! ONEOU NEN NC NE о |ејије | 
Id wdat 
^full afifo6 wdat 
hold wgen | 


wdat offset | x "т 7337 з || з | 7 | | : [2] з | "об: 6 [7 7 (ПШ з 
сиг sum byte x 11 | 7 ШЕШ [мм 7 m 7 | 11 | i 2 [3] 4 [ 7 [9] 1 | 1 E 8 ШЕ 3 


bufw valid | | 


long end2 


мүспіг equ 


endrow d1 


endrow d3 


endrow d4 


wdat push 


wcol base 0 IE | 0 


wrow base 0 | 1 | 0 


wplane 1 | | | | 


no uv 


ARGB888 (X,Y) =(odd,odd) (X,Y)=(even,odd) 
depth=2,YUV420-2p | depth=1 ,YUV420-3p 


Figure.22 write data channel control wave 
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gsp mem mux 


Signal Name Width | МО Description Clock 
*gsp register" 
SCALE EN 1 IN LayerO scale function enable gclk 
“95р mc wparam gen.v" 
Blending ram read 
rdat blend 32 OUT | blend RAM read data gclk 
raddr_wgen_out 8 IN blend RAM read address дсік 
сеп wgen out 1 IN blend RAM read chip enable gclk 
*gsp mc blend спігі.у" 
Blending ram write 
waddr blend in 8 IN Blending RAM write address gclk 
wen_blend_in 1 IN Blending RAM write 32bit enable gclk 
cen_blend_in 1 IN Blending RAM write chip enable gclk 
Layer1 ram read 
raddr_blend_outt 6 IN Layer1 RAM read address gclk 
cen_blend_out1 1 IN Layer1 RAM read 128bit chip enable gclk 
гаан sel 2 ІМ Layer1 read data byte select signal gclk 
Layer0/scale ram read 
raddr blend bigO 9 IN Scale/LayerO big RAM read address gclk 
cen blend bigO 1 IN Scale/LayerO big RAM read 128/32bit chip enable gclk 
raddr blend smallO | 5 IN LayerO small RAM read address gclk 
cen blend smallO 1 IN LayerO small RAM read 128bit chip enable gclk 
ind rdat smallO 1 IN Which LayerO small RAM is selected for read data gclk 
mux 
гааї0 sel 2 IN LayerO read data byte select signal gclk 
“95р mc indata cntrl.v^ 
Layer1/Layer0 ram write 
layer sel in 1 IN Indicate which layer data write. 1:11,0:10 gclk 
smallO. sel in 1 IN Indicate which layerO small ram select. gclk 
waddrOs indat in 5 IN LayerO small RAM write address gclk 
wenOs indat in 16 IN LayerO small RAM write 8bit enable gclk 
cenOs indata in 1 IN LayerO small RAM write chip enable gclk 
waddr indat in 8 IN Layer1/0 big RAM write address gclk 
wen_indat_in 16 IN Layer1/0 big RAM write 8bit enable gclk 
cen_indata_in 1 IN Layer1/0 big RAM write chip enable gclk 
wdat_indat_in 128 IN Layer1/0 write data. gclk 
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*gsp blend.v" 
rdat layerO 32 OUT | Indicate layerO read data gclk 
rdat layer1 32 OUT | Indicate layer1 read data gclk 
wdat_blend 32 IN Blend ram write data gclk 
“gsp_mc_mem_info.v” 
Blending ram mux 
indb_blend 1 IN Indicate which ram 15 appointed for write mux gclk 
indb_wgen 1 IN Indicate which ram is appointed for read mux gclk 
Layer1 ram тих 
ind1 blend 1 IN Indicate which L1 ram address is read gclk 
indidat_blend 1 IN Indicate which L1 ram data is read gclk 
іп001 in 1 ІМ 1.Indicate which гато is appointed for wr тих gclk 
2. Indicate which ram1 is appointed for wr mux 
Layer0/scale ram mux 
indsO_blend 1 IN 1.Indicate which LO ram address is read gclk 
2.Indicate which Scale ram address is read 
indsOdat_blend 1 IN 1.пасае which LO ram data is read gclk 
2.Indicate which Scale ram data is read 
indO scale 1 IN Indicate which LO ram is for read/write gclk 
scale ram mux 
inds_ scale 1 IN Indicate which scale out ram is for wr gclk 
“gsp_scale.v” 
Гауег0 small ram read 
ram_cen_scl_inu 1 IN gclk 
ram_wen_scl_inu 4 IN 32bit enable signal дсік 
ram addr scl inu 5 IN gclk 
ram wdata scl inu | 128 IN gclk 
ram rdata scl inu | 128 OUT gclk 
Гауег0 big ram read 
ram cen scl ind 1 IN gclk 
ram wen scl ind 4 IN 32bit enable signal дсік 
ram addr scl ind 8 IN gclk 
ram_wdata_scl_ind | 128 IN дсік 
ram rdata scl ша | 128 OUT gclk 
scale ram write 
ram_cen_scl_out 1 IN gclk 
ram_wen_scl_out 1 IN 32bit enable signal gclk 
ram_addr_scl_out 9 IN gclk 
ram wdata scl out | 32 IN дсік 
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ram rdata scl out | 32 OUT gclk 
“mem.v” 

LO small memO(byte еп) 
сік ramOs layerO 1 OUT | LO small гато (20*128) ск gclk 
addr ramOs layerO | 5 OUT | LO small гато address gclk 
cen ramOs layerO | 1 OUT | LO small гато chip enable gclk 
wen ramOs layerO | 16 OUT | LO small гато write byte enable gclk 
wdat ramOs layerO | 128 OUT | LO small гато write data gclk 
rdat ramOs layerO | 128 IN LO small ramO read data дсік 

LO small mem1(byte en) 
сік ramis layerO 1 OUT | LO small ram1 (20*128) ск gclk 
addr ramis layerO | 5 OUT | LO small ram1 address gclk 
cen ramis layerO 1 OUT | LO small ram1 chip enable gclk 
wen ramis layerO | 16 OUT | LO small ram1 write byte enable gclk 
wdat ramis layerO | 128 OUT | [0 small ram1 write data gclk 
rdat ramis layerO | 128 IN LO small ram1 read data gclk 

LO big memO(byte еп) 

сік ramOb Іауего 1 OUT | LO small гато (1807128) ск gclk 
адаг гатор Іауего | 8 OUT | LO small гат0 address gclk 
cen ramOb layerO |1 OUT | LO small гато chip enable gclk 
wen ramOb layerO | 16 OUT | LO small гато write byte enable gclk 
wdat ramOb layerO | 128 OUT | [0 small ramO write data gclk 
rdat ramOb layerO | 128 IN LO small гато read data gclk 

LO big memt(byte en) 
сік ramib layerO 1 OUT | 10 small ram1 (180*128) ск gclk 
адаг гатіб layerO | 8 OUT | [0 small ram1 address gclk 
cen_ramib_layerO | 1 OUT | LO small ram1 chip enable gclk 
wen ramib layerO | 16 OUT | 10 small ram1 write byte enable gclk 
wdat ramib layerO | 128 OUT | LO small ram1 write data gclk 
rdat ramib layerO | 128 IN LO small ram1 read data gclk 

L1 memO(byte еп) 

сік гато layer1 1 OUT | L1 гато (64*128) ск gclk 
addr ramO layer1 6 OUT |L1 гато address gclk 
cen гато Іауегі 1 OUT | L1 гато chip enable gclk 
wen_ram0_ layer 16 OUT | L1 гато write byte enable gclk 
wdat гато layer1 128 OUT |11 гато write data gclk 
rdat ramO layer1 128 IN L1 гато read data gclk 


L1 mem1 (byte_en) 
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ск ram1 layer1 1 OUT | L1 гат1 (64*128) ск gclk 
адаг гаті layer1 6 OUT |11 гатт1 address gclk 
cen_ram1_layer1 1 OUT | 11 rami chip enable дсік 
wen ram1 Іауегі 16 OUT |11 гата write 32bit enable gclk 
wdat ram1 layer1 128 OUT |11 гата write data gclk 
rdat ram1 layer1 128 IN L1 rami read data gclk 
Scale out тето 
сік ramO 5с! 1 OUT | Scale ош гато (51232) clk gclk 
addr ramO scl 9 OUT | Scale out гато address gclk 
сеп гат0 <сі 1 OUT | Scale out гат0 стр enable gclk 
wen_ram0_scl 1 OUT | Scale out гато write 32bit enable gclk 
wdat_ram0_scl 32 OUT | Scale out гато write data gclk 
rdat_ram0_scl 32 IN Scale out гат0 read data gclk 
Scale out mem1 
clk_ram1_scl 1 OUT | Scale out ram1 (512*32) clk дсік 
addr гаті scl 9 OUT | Scale out ram1 address gclk 
cen гаті <сі 1 OUT | Scale out гат1 стр enable gclk 
wen_ram1_scl 1 OUT | Scale out ram1 write 32bit enable gclk 
wdat ram1 -scl 32 OUT | Scale out ram1 write data gclk 
rdat_ram1_scl 32 IN Scale out ram1 read data gclk 
blend ош тето 
сік гато blend 1 OUT | blend out гато (256"32) ск дсік 
адаг гато blend 8 OUT | blend out гато address gclk 
cen гато blend 1 OUT | blend out гато chip enable gclk 
wen_ram0_blend 1 OUT | blend out гато write 32bit enable gclk 
wdat_ram0_blend 32 OUT | blend out гато write data gclk 
rdat_ram0_blend 32 IN blend out гато read data gclk 
blend out mem1 
сік гат1 blend 1 OUT | blend out ram1 (256*32) clk gclk 
addr_ram1_blend 8 OUT | blend out ram1 address gclk 
сеп гаті Біепа 1 OUT | blend out гат1 chip enable gclk 
wen_ram1_blend 1 OUT | blend out ram1 write 32bit enable gclk 
wdat_ram1_blend 32 OUT | blend out ram1 write data gclk 
rdat_ram1_blend 32 IN blend out ram1 read data gclk 


2. LO memory manager: 


// ping-pang LO small RAM 

/ LO small RAMO 

assign аааг ramOs layer0[4:0] -(-іпа01 іп & "Іауег sel іп) 2 waddrOs indat in[4:0] : 
(-іпа0 scale & SCALE ЕМ) 2 
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ram addr scl inu[4:0] : 
("indsO0 blend 8 -SCALE ЕМ)? 
raddr blend smallO[4:0] : 570; 
assign cen ramOs layerO = (~іпа01 іп & мауег sel іп) ? cenOs indata in: 
("indO. scale & SCALE EN) 2 
ram cen scl ти: 
(~indsO. blend & -SCALE ЕМ)? 
cen blend smallO : 1'h1; 
assign wen ramOs layer0[15:0]- (-іпа01 in & ~Іауег sel іп) ? wenOs indat in[15:0]: 
("indO scale 8 SCALE EN) 2 
(4(ram wen scl inu[3],4(ram wen scl inu[2]], 
4(ram wen scl inu[1]), 
4(ram wen scl inu[0]]): 
16'hffff; 
assign wdat ramOs layer0[127:0] = (-іпа01 in & -Гауег sel іп & smallO sel in) 2 
wdat_indat_in[127:0]: 
(мпао_зсаје 8 SCALE EN) 2 
ram wdata scl inu[127:0] :128'h0; 


І LO small RAM1 
assign ай” ramis layerO[4:0] = (пао in & -Іауег sel іп) ? waddrOs indat in[4:0] : 

(пао_зсаје & SCALE ЕМ)? 
ram addr scl inu[4:0] : 

(indsO blend а -SCALE EN) 2 
raddr blend. smallO[4:0] : 570; 
assign cen ramis layerO = (тао1 іп 8 -layer sel іп) ? cenOs indata in: 

(пао_зсаје З SCALE ЕМ)? 
гат cen scl ти: 

(indsO blend & -SCALE EN) 2 
cen blend smallO : 1'h1; 
assign wen ramis layerO[15:0]- (іп001 іп а -layer sel in) ? wenOs indat in[15:0]: 

(пад scale & SCALE EN) 2 
(4(ram wen scl inu[3],4(ram wen scl іпи[2]), 
тат wen scl inu[1]). 
4(ram wen scl inu[0]]): 
16'hffff; 
assign wdat гат15 layerO[127:0] = (пао in & -Гауег sel in & smallO. sel in) 2 
wdat indat in[127:0]: 
(~IndO_scale & SCALE ЕМ) 2 

гат wdata. scl inu[127:0] :128'h0; 
// ping-pang LO big RAM 
// LO big RAMO 
assign адаг ramOb layer0[7:0] =(мпао1 іп & мауег sel іп) 2 мадаг indat in[7:0] : 

(-іпд0 scale & SCALE EN) 2 
ram addr зе! іпа[7:0] : 

("indsO blend 8 -SCALE ЕМ)? 
raddr blend bigO[7:0] : 8'hO; 
assign cen ramOb layerO = ("ind01 in а -layer sel in) 2 cen indata in: 

(-іпа0 scale & SCALE EN) 2 
ram cen scl ind : 

("indsO blend & -SCALE ЕМ) 2 
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cen blend bigO : 1'h1; 
assign wen ramOb layerO[15:0]- (~іпаої іп & -Гауег sel іп) 2 wen indat in[15:0]: 
(-іпд0 scale & SCALE EN) 2 

(4(ram wen scl ind[3],4(ram wen scl іпа[2]), 

4(ram wen scl іпа[1]), 
4(ram wen scl ind[0]]): 

16' hffff; 
assign wdat ramOb layer0[127:0] = (мпао1 in & -layer sel па -5та!0 sel in) 2 
wdat_indat_in[127:0]: 


(~IndO_scale & SCALE EN) 2 
ram wdata scl іпа[127:0] :128'h0; 


/ LO big RAM1 
assign ай” ram1b Іауего[7:0] -(па01 іп & -layer sel іп) 2 мадаг indat in[7:0] : 

(indO scale & SCALE. ЕМ)? 
ram addr scl іпа[7:0] : 

(indsO blend & -SCALE EN) 2 
raddr blend bigO[7:0] : 87110; 


assign cen ramib layerO = (па01 in а -layer sel їп) 2 cen indata in: 
(indO scale & SCALE EN) 2 
ram cen scl ind : 


(indsO_ blend & -SCALE EN) 2 
cen blend bigO : 1'h1; 


assign wen тат1р layerO[15:0]- (іпд01 іп & ~Іауег sel іп ) 2 wen indat in[15:0]: 
(indO scale & SCALE ЕМ)? 

(4(ram wen scl ind[3],4(ram wen scl іпа[2]), 

4(ram. wen scl ind[1]), 
4(ram wen scl ind[0]]): 

16’hffff; 
assign wdat_ramib_layer0[127:0] = (indO01 in & ~layer_sel_in& -5та!0 sel іп) 2 
wdat_indat_in[127:0]: 

(пао_зсаје & SCALE ЕМ)? 

ram_wdata_scl_ind[127:0] :128'h0; 
clk 1135 gating ЖЕЙ, сік gate ran 


3. 11 memory manager: 


// ping-pang L1 RAM 
111 RAMO 
assign аааг ramO layer1[5:0] -(-іп001 in & layer sel іп) ? waddr_indat_in[5:0] : 
(~ind1_blend) 2 гадаг blend out1[5:0] : 
6ћо; 
assign сеп ramO layer1 = (зіпд01 in & layer sel іп ) ? cen indata in: 
("ind1 blend) 2 cen blend out1 : 1'h1; 
assign wen гато |ауег1[15:0]= (-іпа01 in & layer sel іп) ? wen indat in[15:0]:16'hffff; 
assign wdat гато layer1[127:0] = (м пао іп & layer. sel in) ? мада indat in[127:0]:128'h0; 


Піл ВАМ 
assign аааг ram1 layer1[5:0] -(іпа01 in & layer sel іп) ? мадаг indat in[5:0] : 
ind1 blend 2 raddr blend out1[5:0] : 6’h0; 
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assign cen ram1 layer1 = (іпа01 in & layer sel іп ) ? cen indata in: 

ind1 blend ? cen blend out1 : 1'h1; 
assign wen ram1 |ауег1[15:0]= (пао in & layer sel іп) ? wen indat in[15:0]:16'hffff; 
assign wdat ram1 |ауег1[127:0] = (па01 іп & layer sel in) 2 wdat indat-in[127:0]:128'h0; 


4. Scale out memory manager: 


// ping-pang Scale out RAM 
// Scale out RAMO 
assign аааг гато scl[8:0] = (~іпаѕ scale & SCALE ЕМ) ? ram мааќа scl out[8:0] : 
(-іпі50 blend & SCALE EN) 2 
raddr blend bigO[8:0] : 9710; 
assign cen ramO scl = ("inds scale & SCALE EN) ? ram cen scl ош: 
| (~indsO_blend а SCALE EN) 2 cen blend bigO : 
"1; 
assign wen ramO scl = (~inds_ scale 8 SCALE EN) 2 ram wen scl out:1'h1; 
assign wdat ramO scl[31:0] = (~Іпаѕ scale & SCALE EN) ? ram wdata scl out[31:0] :32'h0; 
// Scale out RAM1 
assign addr ram1 scl[8:0] = (inds scale & SCALE EN) ? ram wdata scl out[8:0] : 


(па50 blend & SCALE ЕМ)? 
raddr blend bigO[8:0] : 9710; 
assign cen ram1 scl = (inds scale а SCALE EN) 2 ram cen scl ош: 
(indsO blend а SCALE EN) ? cen blend bigO : 
11; 
assign wen гаті scl - (inds scale & SCALE EN) ? ram wen scl out:1'h1; 
assign мае ram1 scl[31:0] = (Inds scale & SCALE ЕМ) 2 ram мааѓа scl. out[31:0] :32'h0; 


5. Blend out memory manager: 


// ping-pang Blend out RAM 
// blend out RAMO 
assign адаг гато blend[7:0] = (7indb blend) 2 маааг blend in[7:0] : 
(~indb_wgen) ? гадаг wgen out[7:0] : 8'h0; 


assign cen гато blend = (~indb_blend) ? cen blend іп: 
(~indb_wgen) 2 cen wgen out : 1'h1; 
assign wen гато blend = ("indb blend) ? wen blend in:1'ht; 


assign wdat гато blend[31:0] = (~іпао blend) 2 wdat blend[31:0] :32'h0; 
// blend out RAM1 
assign адаг ram1 blend[7:0] = indb blend 2 маааг blend in[7:0] : 
пар wgen ? гадаг wgen out[7:0] : 8ћ0; 


assign cen ram1 blend = indb blend 2 cen blend іп: 
пар wgen 2 cen wgen out : 1'h1; 
assign wen гаті blend = indb blend ? wen blend in:1'h1; 


assign wdat гат1 blend[31:0] = пар blend 2 wdat blend[31:0] :32’h0; 


5. read data in each submodule: 


// Blend submodule 
assign rdat |ауег0[31:0] = indsOdat blend ? SCALE ЕМ? rdat_ram1_scl[31:0]: 
(rdatO_sel[1:0]==2’h0) 2 
ind rdat smallO ? rdat ramis layerO[31:0]: 
rdat ramib layerO[31:0 
]: 
(rdatO_sel[1:0]==2’h1) 2 
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ind rdat smallO 2 rdat ramis layerO[63:32]: 
rdat ramib layerO[63:3 
2]: 
(гааЮ sel[1:0]222'h2) 2 
ind rdat smallO 2 rdat ramis layerO[95:64]: 


rdat ramib layerO[95:6 
4]: 


ind rdat smallO 2 rdat ramis layerO[127:96]: 
rdat ramib layer0[127: 
96]: 
SCALE ЕМ 2 rdat_ram0_scl[31:0]: 
(rdatO_sel[1:0]==2’h0) 2 
ind rdat smallO ? rdat ramOs layerO[31:0]: 
rdat ramOb layerO[31:0 
]: 
(гааЮ sel[1:0]222'h1) 2 
ind rdat smallO 2 rdat ramOs Іауего[63:32]: 
rdat ramOb layerO[63:3 
2]: 
(аат sel[1:0]222'h2) 2 
ind rdat smallO 2 гдаї ramOs layerO[95:64]: 


rdat ramOb layerO[95:6 
4]: 


ind rdat smallO ? rdat ramOs layerO[127:96]: 


rdat ramOb layer0[127: 
96]: 


assign rdat layer1[31:0] = ind1dat blend ? (rdat1_sel[1:0]==2’h0) 2 rdat гат1 layer1[31:0]: 
(ан sel[1:0]222'h1) 2 
rdat ram1 layer1[63:32]: 
(гааЮ sel[1:0]--2'h2) 2 
rdat ram1 layer1[95:64]: 
rdat гаті layer1[127:96]: 
(ан sel[1:0]-22'hO) ? rdat гато layer1[31:0]: 
(ан sel[1:0]222'h1) 2 
rdat ramO layer1[63:32]: 
(гааЮ sel[1:0]-22'h2) 2 
rdat ramO layer1[95:64]: 
rdat ramO layer1[127:96]: 
ІІ Scale submodule 
assign ram rdata scl inu[127:0] = іпао scale 2 rdat ramis Іауего|127:01: rdat ramOs layer0[127:0]; 
assign ram rdata өсі ind[127:0] = іпд0 scale ? rdat ram1b Іауего[127:0]: rdat ramOb Іауего[127:0]; 
assign ram rdata scl out[31:0] = inds scale 2 rdat гат1 scl[31:0]: rdat гато 5сії 31:01; 


// Wgen submodule 
assign rdat blend[31:0] = indb_wgen 2 rdat гат1 blend[31:0] : rdat гато Ыепа[31:0]; 


Scaling data path (gsp scl top) 
Function: GSP Scaling 732717 E ХИ, tate KAS А VETE oi о 
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Signal Name Width | МО Description Clock 
*gsp register.v" 
scl cir 1 IN One-cycle pulse signal gclk 
№5 a synchronized clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 
scl_frm_visize 16 IN input frame vertical size ( 1^ (2^16-1)) gclk 
rot depO[11:0] 
scl frm hisize 16 IN input frame horizontal size ( 1~ (2^16-1)) gclk 
rot widO[11:0] 
scl frm vosize 16 IN output frame vertical size ( 1^ (2^16-1)) gclk 
DES SIZE Y L0[11:0] 
Scl frm hosize 16 IN output frame horizontal size ( 1~ (2^16-1)) gclk 
DES SIZE X L0[11:0] 
horizontal coefficient ram 
ram clk scl hcoef 1 OUT gclk 
ram_cen_scl_hcoef 1 OUT gclk 
ram_wen_scl_hcoef OUT gclk 
ram_addr_scl_hcoef OUT gclk 
ram wdata scl hcoef | 36 OUT gclk 
ram rdata scl hcoef | 36 IN gclk 
Vertical coefficient ram 
ram clk scl vcoef 1 OUT gclk 
ram cen scl vcoef 1 OUT gclk 
ram_wen_scl_vcoef OUT gclk 
ram_addr_scl_vcoef OUT gclk 
ram wdata scl vcoef | 36 OUT gclk 
ram rdata scl vcoef | 36 IN gclk 
*gsp mc main cntrl.v" 
scl frm start 1 IN One-cycle pulse signal,to start a new frame for gclk 
scaling,generate by st_idle 
“gsp_top.v” 
scl_frm_done 1 OUT | One-cycle pulse signal gclk 
It indicates the frame is completed 
scl_frm_active 1 OUT | Level signal gclk 
It indicates scaling is busy for one frame 
*gsp mc mem info.v" 
Цауего ping-pong ram 
scl in ready 1 IN It indicates input buffer is ready gclk 
rdyO scale 
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scl in done 1 OUT | It indicates the input macro-block is completed gclk 
rst rdyO scale 


Blending Out ram 


scl out done 1 OUT | It indicates the output macro-block is gclk 
completed.set_ rdys_scale 


scl_out_ready 1 IN It indicates output buffer is ready. idles_scale gclk 


“дер mem тих.у” 


LayerO small тат 


ram clk scl inu 1 OUT gclk 
ram_cen_scl_inu 1 OUT gclk 
ram_wen_scl_inu 4 OUT | 32bit enable signal gclk 
ram addr scl inu 5 OUT gclk 
ram_wdata_scl_inu 128 OUT gclk 
ram_rdata_scl_inu 128 IN gclk 
Гауег0 big ram 
ram_clk_scl_ind 1 OUT gclk 
ram_cen_scl_ind 1 OUT дсік 
ram wen 5с! ind 4 OUT | 32bit enable signal gclk 
ram_addr_scl_ind 8 OUT gclk 
ram_wdata_scl_ind 128 OUT gclk 
ram rdata scl ind 128 IN gclk 
scale ram 
ram_clk_scl_out 1 OUT gclk 
ram_cen_scl_out 1 OUT gclk 
ram_wen_scl_out 1 OUT | 32bit enable signal gclk 
ram_addr_scl_out 9 OUT gclk 
ram_wdata_scl_out 32 OUT gclk 
ram_rdata_scl_ out 32 IN gclk 


"Чер scl hor тет.у" 


Scale internal ram 


ram clk scl hor 1 OUT gclk 
ram. cen scl hor 1 OUT gclk 
ram_wen_scl_hor 1 OUT | 128bit enable signal gclk 
ram addr scl hor 6 OUT gclk 
ram wdata. scl hor 128 OUT gclk 
ram_rdata_scl_hor 128 IN gclk 
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Function: 


Input parameter: 


SC7731C Device Specification 


Blending data path (gsp blend) 


1. TRAE DSA L1/LO ЕВЕ, 710-511 ЈЕВРЕЈИ 
2. ЖӘН ЕҚ, АПАЕ Ж 

ARGB888->YUV444, 
3. Х ARGB888, RGB565 1718 endian УР. 


RGB88->RGB565 


F 


HEAT PTR RAE AE PRT TR ЗЕ: 


Signal Name Width | МО Description Clock 
“gsp_register.v” 
PALLET EN LO 1 IN LayerO color palette enable :1- enable gclk 
CK EN LO 1 IN LayerO color-key епабје:0 - disable 1 - enable; gclk 
PALLET EN L1 1 IN Layer1 color palette enable :1- enable gclk 
CK EN L1 1 IN Layer color-key enable:0 - disable 1 - enable; gclk 
BLEND MOD 2 IN Blending mode gclk 
[9]: LO is PMARG888 enable.1:enable 0 : disable 
[10]: L1 is PMARG888 enable.1:enable 0 : disable 
L1 EN 1 IN Layer 1 enable control 0 - disable;1 - enable; gclk 
LO EN 1 IN Layer 0 enable control 0 — disable;1 - enable; gclk 
PMARGB EN 1 IN Whether convert ARGB888 to PMARGB888 When | gclk 
1layer enable 1:enable 0 : disable. 
DITHER EN 1 IN RGB565 Dithering enable control. gclk 
0 - disable;1 - enable; 
A_SWAP_MOD 1 IN Destination image layer ARGB888 endian mode gclk 
0-ARGB 1- RGBA 
RGB_SWAP_MOD | 3 ІМ Mode of swapping the bytes ої 16bit RGB565 data. | дек 
000- RGB  001-RBG 010-GRB 
011 -СВА 100- BGR 101-BRG 
GREY R L1 8 IN Гауегі constant R in pallet mode gclk 
GREY G L1 8 IN Гауегі constant G in pallet mode gclk 
GREY B L1 8 IN Гауегі constant В in pallet mode gclk 
GREY R LO 8 IN LayerO constant В in pallet mode gclk 
GREY_G_LO 8 IN LayerO constant G in pallet mode gclk 
GREY В 10 8 ІМ LayerO constant В in pallet mode gclk 
ALPHA_L1 8 IN Layer1 block alpha gclk 
CK R L1 8 IN Layer1 constant В for color-key mode. gclk 
CK G L1 8 IN Layer1 constant G for color-key mode. gclk 
CK B L1 8 IN Layer1 constant B for color-key mode. gclk 
ALPHA_LO 8 IN LayerO block alpha gclk 
CK_R_LO 8 IN LayerO constant В for color-key mode. gclk 
CK_G_LO 8 IN LayerO constant G for color-key mode. gclk 
CK_B_LO 8 IN LayerO constant B for color-key mode. gclk 
des_ar565 1 IN Destination image mode is argb565 gclk 
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des. r565 1 IN Destination image mode is rgb565 gclk 
des_ar888 1 IN Destination image mode is argb888 gclk 
des r888 1 IN Destination image mode is rgb888 gclk 
des_yuv 1 IN Destination image mode is yuv420/yuv422 gclk 
“gsp_mc_main_cnitrl.v” 
st_idle 1 IN State of idle gclk 
“gsp_blend.v” 
active2_blend 1 IN Blending data active signal delay1 gclk 
active3_blend 1 IN Blending data active signal delay2 gclk 
active4_blend 1 IN Blending data active signal delay3 gclk 
active5_blend 1 IN Blending data active signal delay4 gclk 
active2_layer1 1 IN Гауегі data enable signal delay2 gclk 
active2 layerO 1 IN LayerO data enable signal delay2 gclk 
dither_ endr 1 IN Row end for dither function gclk 
dither_ endb 1 IN block end for dither function gclk 
“gsp_mem_mux.v” 
rdat layerO 32 IN Indicate layerO read data gclk 
rdat layer1 32 IN Indicate layert read data gclk 
wdat blend 32 OUT | Blend ram write data gclk 
“gsp_blend.v” 
Show register 0/1 
х сіс 5 ІМ left x of write block in work plane gclk 
y. cfc 5 IN Top y of write block in work plane gclk 
271. 
8bit E] 5 cm === ш 


block. аїрбад 
lot 
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GO БА гипс 255ргос | 
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А0 ШІ 8bit 
FA tied 
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Figure.23 blending data path 
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10.3.4.1.7 


10.3.4.1.8 


*blend"Function 


“color space conversion" Function 


Function: | ЖЫН ЖҚЖ, АБИ argb888 ЗЕ. 


Ме) 

assign ar8_in[31:0] = гаа reg2[31:0]; 

assign r_in[7:0] = а/8 in[23:16]; 

assign д in[7:0] = аг8 in[15:8]; 

assign b in[7:0] = а/8 in[7:0]; 

Ij t RGB888 #3 (wire) 

assign r8 out[31:0] = ( 8'hffjar8 in[23:0]); 

ИН RG565 fs (wire) 

assign r5 cut[15:0] = (ar8 in[20:16], ar8 in[13:8], ar8 in[4:0]); 

assign rb out[23:0] = DITHER EN 2 (8'hO,dither r565[15:0]) : (8'h0,r5 cut[15:0]]; 
ИН ARG565 3 (wire) 

assign аг5 out[23:0] = DITHER EN 2 {аг8 in[31:24],dither г565[15:0]} : {аг8 іп|31:241,г5 сиїї 15:01); 
Ман YUV (wire) 

HY = (77*R + 150*G + 29*B)/256 ; 

ГО =(128*B — 43*R – 85*С)/256 +128; 

ИМ = (128*R – 107*G — 21*В)/256 + 128; 

assign mult_9r[11:0] = (1'hO,r in[7:0], 30) + {£h0,r_in[7:0]}; 

assign mult 17r[12:0] = (1'hO,r 11[7:0] 40) + {5’hO,r_in[7:0]}; 


assign mult 77r[14:0] = (mult 17r[12:0],2'h0) + (3'hO0,mult 9[1 1:01); 
assign mult 43r[13:0] = (mult 17r[12:0],1'h0]) + (2'hO,mult 9[1 1:01}; 
assign mult 128r[14:0]- (r. in[7:0], 77 h0}; 


assign mult 10g[11:0] = 1170,0. in[7:0],3'h0) + (3'h0,g in[7:0],1'hO); 
assign mult 659[14:0] = (1'h0,g in[7:0],6'hO) + (7'h0,g in[7:0]); 
assign mult 1279[14:0] = (а in[7:0], 7'"hO) -[7'h0,g in[7:0]); 

assign mult 759[14:0] = mult 65g[14:0] + {3'ћ0, ти 109[11:0]); 


assign mult 1509[15:0] = (mult 759[14:0],1'h0); 
assign mult 85g[14:0] = тий 659[14:0] + (2'hO,mult 10g[11:0],1'hO]; 
assign mult 1079[14:0]= mult 1279[14:0] - (2'hO,mult 10g[11:0],1'h0); 


assign mult 9b[11:0] = (1'hO,b in[7:0],3'hO] + (4'hO,b. in[7:0]); 
assign mult. 10b[11:0] = (НОБ in[7:0],3'h0] + [3'hO,b. in[7:0],t'hO); 


assign mult 29b[12:0] = ( mult_10b[11:0],1’hO} + {1’hO, mult 9b[11:0]); 
assign mult 128b[14:0]- {b_in[7:0],7’h0}: 
assign mult. 21b[12:0] = { mult. 10b[11:0],1'hO] + (50, Ы in[7:0]); 


assign адау rb[14:0] = mult 771|14:0|  (2'hO,mult 29b[12:0]); 
assign айдау rgb[15:0] = mult 1509[15:0] + (1'ћ0, адау rb[14:0]); 
assign у out[7:0] = адау rgb[15:8]; 
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assign addu bc[15:0] = (1'h1,mult 128b[14:0]) ;// b+coeff 
assign addu rg [14:0] = (1'hO,mult 43r[13:0]]-- mult 859[14:0]; 
assign addu rgbc[15:0] = addu bc[15:0] - (1'hO0, addu rg[14:0]); 
assign u out[7:0] = addu rgbc[15:8]; 


assign адау rc[15:0] = 171, тий 128r[14:0]]; //128*r +128*256 
assign адам gb[14:0]- mult 1079[14:0] + (2'hO,mult 21b[12:0]); 
assign addv rgbc[15:0] = addv_rc[15:0] - {1’h0, адау gb[14:0]); 
assign у out[7:0] = addv rgbc[15:8]; 


assign yuv out[31:0] = (8'hO,y out[7:0],u out[7:0],v out[7:0]); 


10.3.4.1.9 *dither"Function 
Function: 1% dither ЕНЕ, ВЕРИ HER ВУ RGB ЯНА НУ dither ЖИВ. 


//dither_endr // line end singal 
//dither_endb // block end signal 
// r in[7:0],g in[7:0],b. in[7:0] 
assign dither en = active3 blend;// line enable 
assign block x = x cfc[4:0]; 
assign block y = у cfc[4:0]; 
ІРЕЖИТИЖ(гедізіег) 
If (st idle) dither cntr[3:0] <= 40; 
else if (dither. endr) dither cntr[3:0] <= 4110; 
else if (dither en) dither cntr[3:0] <= dither cntr[3:0] + 4'h1; 
I EEA (register) 
If (st idle) dither_cntc[3:0] <= 4’h0; 
else if (dither_endb) dither_cntc[3:0] <= 4’h0; 
else if (dither_endr) dither_cntc[3:0] <= dither_cntc[3:0] + 471; 
Пат PER Ж ААЙ (wire) 
assign dither x [4:0] = block x[4:0] + (1'bhO, dither_cntr[3:0]}; 
assign dither y [4:0] = block y[4:0] + (1'bhO, dither_cntc[3:0]}; 
П РВЕ ЖЕ hr (register) 
indx mx4[1:0] <= dither x[1:0] ; // r/b/g signal x coordinate in matrix 4x4 
indy mx4[1:0] <= dither y[1:0] ; // r/b/g signal y coordinate in matrix 4x4 
indx mx16[1:0] <= айпег x[3:2]; // r/b signal x coordinate of matrix 4x4 in 16x16 area 
іпду mx16[1:0] <= dither y[3:2]; // r/b signal y coordinate of matrix 4x4 in 16x16 area 
reverse mxr <= (dither x[4] & ~ dither y[4]) | (~dither_x[4] & dither y[4]); // r/b 16x16 reverse area 
reverse тхо <= (dither. x[2] & ~ dither_y[2]) | (~dither_x[2] & dither_y[2]); // g 16x16 reverse area 
I| 348g R/B ЖАТА 4х4 Я РЕК мі ге) 
сазе({тау mx16[1:0], indx mx16[1:0])) 
4'hO : value mx4[63:0] <= reverse mxr ? (16'h0618,16'h4253,16'h0716,16'h5342) : 
(16'h0405,16'h6273,16'h1514,16'h8362) ; 
4'h1-: value mx4[63:0] <= reverse mxr ? (16'h6180,16'h2534,16'h7160,16'h3425) : 
(16'h4050,16'h2736,16'h5141,16'h3628] ; 
4'h2 : value mx4[63:0] <= reverse mxr 2 (16'h1806,16'h5342,16'h1607,16'h4253) : 
(16'h0504,16'h7362,16'h1415,16'h6283] ; 
4'h3 : value mx4[63:0] <= reverse mxr 2 (16'h8061,16'h3425,16'h6071,16'h2534) : 
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(16'h5040,16'h3627,16'h4151,16'h2836]) ; 
4'h4 : value mx4[63:0] <= reverse mxr ? (16'h4253,16'h0716,16'h5342,16'h0618]) : 
(16'h6273,16'h1514,16'h8362,16'h0405) ; 
4'h5 : value mx4[63:0] <= reverse mxr ? (16'h2534,16'h7160,16'h3425,16'h6180) : 
(16'h2736,16'h5141,16'h3628,16'h4050) ; 
4'h6 : value mx4[63:0] <= reverse mxr ? (16'h5342,16'h1607,16'h4253,16'h1806] : 
(16'h7362,16'h1415,16'h6283,16'h0504)] ; 
4'h7 : value mx4[63:0] <= reverse mxr ? (16'h3425,16'h6071,16'h2534,16'h8061) : 
(16'h3627,16'h4151,16'h2836,16'h5040) ; 
4'h8 : value mx4[63:0] <= reverse mxr ? (16'h0716,16'h5342,16'h0618,16'h4253] : 
(16'h1514,16'h8362,16'h0405,16'h6273) ; 
4'h9 : value mx4[63:0] <= reverse mxr ? [16'h7160,16'h3425,16'h6180,16'h2534] : 
[(16'h5141,16'h3628,16'h4050,16'h2736) ; 
4'ha : value mx4[63:0] <= reverse mxr ? (16'h1607,16'h4253,16'h1806,16'h5342) : 
(16'h1415,16'h6283,16'h0504,16'h7362) ; 
4'hb : value mx4[63:0] <= reverse mxr ? (16'h6071,16'h2534,16'h8061,16'h3425] : 
(16'h4151,16'h2836,16'h5040,16'h3627) ; 
4'hc : value mx4[63:0] <= reverse mxr ? (16'h5342,16'h0618,16'h4253,16'h0716] : 
(16'h8362,16'h0405,16'h6273,16'h1514) ; 
4'hd : value mx4[63:0] <= reverse mxr ? (16'h3425,16'h6180,16'h2534,16'h7160] : 
(16'h3628,16'h4050,16'h2736,16'h5141) ; 
4'he : value’ mx4[63:0] <= reverse mxr 2 (16'h4253,16'h1806,16'h5342,16'h1607) : 
(16'h6283,16'h0504,16'h7362,16'h1415) ; 
4'hf :value mx4[63:0] <= reverse mxr ?  (16'h2534,16'h8061,16'h3425,16'h6071) : 
(16'h2836,16'h5040,16'h3627,16'h4151] ; 
endcase 
I| з G ЖАМ 2x2 4B EEXEE(wire) 
сазе({тау mx4[1], indx mx4[1])) 
2'h0 : value mx2[7:0] <= reverse mxg ? (4'103,4121) : (4'h02,4'h31]; 
2'h1 : value mx2[7:0] <= reverse тхо ? (4'h30,4'h12) : (4'h20,4'h13); 
272 : value mx2[7:0] <= reverse тхо ? [(4'h21,4'h03) : (4'h31,4'h02]; 
2'h3 : value mx2[7:0] <= reverse тхо ? (4'112,4'130) : (4'h13,4'h20]; 
endcase 
11 249 R/B х} dither ПИЕ (wire) 
сазе({тау mx16[1:0], indx_mx16[1:0]}) 
4'hO : Imt rb[3:0] <= value mx4[63:60] ; 
4'h1 : Imt_rb[3:0] <= value mx4[59:56] ; 
4'h2 : Imt rb[8:0] <= value mx4[55:52] ; 
413 : Imt rb[83:0] <= value mx4[51:48] ; 
4'h4 : Imt_rb[3:0] <= value mx4[47:44] ; 
4'h5 : Imt rb[3:0] <= value mx4[43:40] ; 
4'h6 : Imt. rb[3:0] <= value mx4[39:36] ; 
4'h7 : Imt_rb[3:0] <= value mx4[35:32] ; 
4'h8 : Imt_rb[3:0] <= value mx4[31:28] ; 
4'h9 : Imt rb[3:0] <= value mx4[27:24] ; 
£ha : Imt_rb[3:0] <= value mx4[23:20] ; 
4'hb : Imt rb[3:0] <= value mx4[19:16] ; 
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4'hc : ті rb[3:0] <= value mx4[15:12] ; 
4'hd : Imt_rb[3:0] <= value mx4[11:8] ; 
4'he : Imt rb[3:0] <= value mx4[7:4] ; 
4'hf : Imt rb[3:0] <= value mx4[3:0] ; 
endcase 
I| ЗАЙ G Xt dither ПЕЕ (wire) 
сазе({тау mx4[0], пах_тх4[0]}) 
40 : Imt g[1:0] <= value mx2[7:6] ; 
4'h1 : Imt g[1:0] <= value mx2[5:4] ; 
4'h2 : Imt g[1:0] <= value mx2[3:2] ; 
4'h8 : Imt g[1:0] <= value mx2[1:0] ; 
endcase 
ІІ £&it dither Jah) RGB (5 (wire) 
assign г plus1[5:0]- (1'bO,r in[7:3]) + 6'h1; 
assign sat г [4:0] -r plust[5] ? 5НЧЕ: r_plus1[4:0]; // г signal saturation process 
assign b plus1[5:0]- (1'bO,b in[7:3]) + 6'h1; 
assign sat b [4:0] =b_plusi[5] ? 5'híf :b plus1[4:0]; // b signal saturation process 
assign g_plus1[6:0]= 11700,0. in[7:2]) + 7'h1; 
assign sat g [5:0] = д plus1[5] ? 6'h3f : д plus1[5:0]; // g signal saturation process 


assign г out[4:0] «((1'hO,r in[2:0]» Imt rb[3:0]) 2 sat г [4:0] : г in[7:3]; 
assign б out[4:0] 2((1'hO,b in[2:0]]» Imt rb[3:0]) 2 sat b [4:0] : b in[7:3]; 
assign д out[5:0] =(g_in[1:0]> Imt 9[1:0] ? sat b [4:0] :д in[7:2]; 
/Idither т RGB565 ІҢ 

assign dither r565[15:0] = ( r out[4:0], о out[5:0], b_out[4:0]}; 


10.3.4.1.10 “endian adjust"Function 
Function: 124, i ARGB888 15017) A/RGB 4/7, RGB565 + R/G/B 4/7 E. 
НЯНЯ, ПБ ВЕЛИ ЛУ МЈ Ш cd ER o 


assign sel r8 out = (des ar888 | des r888); 

/ ARGB888/RGB888 + A/RGB 9/78 

assign swap r8 in[31:0] = des r888 ? r8 out[31:0]: аг8 in[31:0]; 

assign swap r8 out[31:0] = A SWAP MOD 2 (swap r8 in[23:0], swap r8 in[31:24]]: 

swap r8 in[31:0]; 

/ ARGB656/RGB656 + RGB ЖАУУ 

assign swap r5 in[23:0] = des r565 ? r5 out[23:0] : аг5 out[23:0]; 

assign swap r[4:0] = swap. r5. in[15:11]; 

assign swap 9[5:0] = swap r5 in[10:5]; 

assign swap b[4:0] = swap r5 in[4:0]; 

case(RGB SWAP. MOD) 
З'рО: swap г5 out[23:0] <= swap r5 in[23:0]; 
371: swap r5 out[23:0] <= (swap r5 in[23:16],swap r[4:0],swap b[4:0],swap. g[5:0]); 
3'h2: swap r5 out[23:0] <= (swap r5 in[23:16],swap g[5:0],swap r[4:0],swap. b[4:0]]; 
3'h3: swap r5 out[23:0] <= (swap r5 in[23:16],swap g[5:0],swap b[4:0],swap r[4:0]]; 
3'h4: swap r5 out[23:0] <= (swap r5 in[23:16],swap b[4:0],swap g[5:0],swap r[4:0]]; 
3'h5: swap r5 out[23:0] <= (swap r5 in[23:16],swap b[4:0],swap r[4:0],swap. g[5:0]); 

endcase 
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IAF HRS RR 
assign ра out[31:0] = sel r8 out 2 swap r8 out[31:0] : (8'h0, swap r5 out[23:0]]; 
assign des dat out[31:0] = des yuv ? yuv. out[31:0] : ра out[31:0]; 


10.3.5 Future Improvement 
(Other sections you want to add) 


10.4 DISPC 


10.4.1 Overview 


The display controller (DISPC) is used to fetch display data and output with DPI or DBI 
interface. The detail design information is presented below. 


10.4.2 Features 


»  Support2 layers, one is image and another is OSD; 
> Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK data 
format in image layer; 


» ee RGB888/RGB565/RGB666/RGB555/PACK/COMPRESS data format in OSD 
ayer; 
Format | Соде Data Mapping 
YUV422 0000 
У | [81:24] | [23:16] | [15:8] | [7:0] | UV | [31:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 ҮЗ 00 мо 02 V2 
Y4 Y5 Y6 Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal. 
YUV420 0001 
У | [81:24] | [23:16] | [15:8] | [7:0] | UV | [31:24] | [23:16] | [15:8] | [7:0] 
Ү0 Y1 Y2 ҮЗ 00 мо 02 V2 
Y4 Y5 Y6 Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal and vertical. 
YUV400 0010 
Y | [81:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 ҮЗ 
Y4 Y5 Y6 Y7 
No U/V source data in this format, but we replace them with constant 0x80. 
RGB888 0011 
[31:24] [23:16] [15:8] [7:0] 
X RO GO BO 


М.0.1 


Spreadtrum Communications, Inc., Confidential and Proprietary 


1794 of 1867 


ӘКЕЛШІ 


SC7731C Device Specification 


E R1 G1 B1 
X: DONT care. 
RGB666 0100 
[31:24] -- [21:16] -- [13:8] -- [5:0] 
X -- RO -- GO -- во 
X -- В1 -- G1 -- В1 
X: DONOT саге 
RGB565 0101 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
RO GO BO В1 С1 В1 
R2 G2 B2 R3 G3 B3 
RGB555 0110 
[31] [30:26] | [25:21] | [20:16] | [15] [14:10] | [9:5] [4:0] 
X RO GO BO X R1 G1 B1 
X: DONOT care. 
Compressed | 0111 | Compress data 
YUV422E 1000 | 3-Plane YUV422 
YUV420E 1001 | 3-Plane YUV420 
PACK 1010 | Packed RGB data 
[31:24] [23:16] [15:8] [7:0] 
RO GO BO В1 
G1 B1 R2 G2 
B2 R3 G3 B3 
reserved 1011~ | For future. 
1111 
All data support 4 switch mode 
Data Mapping 
Switch Mode | [51:24] [23:16] [15:8] [7:0] 
ByteO Byte1 Byte2 Byte3 
Half-wordO Half-word1t 
0 Вуіе0 Byte1 Byte2 Byte3 
1 Byte3 Byte2 Вуге1 ByteO 
2 Byte2 Byte3 Вуіе0 Byte1 
Half-word1 Half-wordO 
3 Byte1 Вуіе0 Byte3 Byte2 


> Support dithering, ВСВ888-- RGB666, RGB888--RGB565; 


> Support 16-, 18- апа 24-bits DPI/eDPI output; 
> Support 8-, 9-, 16-, 18-, and 24-bits DBI output; 
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> Support TE function when in ОВІ/еОРІ output; 


10.4.8 Function Description 
The DISPC's module diagram is shown in below. 
DISPC | | DISPC 
| Бәр = __ ЕРИ ЕМА ПИН > ГВ/ОРІ To 
= Вар AXI Domain | DBI Domain p || "PAD 
Ar M] Fetch | БЕ! 
AXI Master Ір- bit | СТВЕ 
ег Y/UVIV YUV2 | т- Blendi Ditheri | 
[>] Fetch RGB ng па |] "РЧ hal DPI 
| СТВЕ 
| 
LineBuffer Ене 
2х2560х24 |4 | eek 
оо лане | ~ DPI Domain EI 
AHB Slave Config | DSI ер. DSI 
Е ВЕС$ | | Host 
AHB Domain 0 ° == 
| 
Figure 10-25 DISPC Module Diagram 
As above diagram, the DISPC includes an AXI master, fetch display data efficiently; a 
YUV2RGB module applied for YUV data; a Dithering module for different output format; 
and а DPI timing module to generate DPI interface signals and timing. The DISPC also 
includes some configure registers. 
Data Path 
There are several application path in this module. 
lDISPC- DISPC 
IER Ext DBI/DPI > |DBIDPI To 
x PAD 
| DSI | 
| ГЕ, 
Figure 10-26 External DB/DPI Bypass Mode 
DISPC - DISPC 
DBI/DPI To 
а ОВ! Domain СО PAD 
OSD 
Аг [| Fetch DBI 
АХ! Master |, | pit 4 CTRL 
er Y/UVIV YUV2 Blendi Ditheri 
[| Fetch RGB ng ng pq) Output M ОРІ 
CTRL 
LineBuffer \ 1—4 
2x2560x24 |“ nee 
DPI Domain іы 
DSI DP; DSI 
ШОШ 
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Figure 10-27 Single DISPC Mode 


| DISPC | Ext DBI/DPI DISPC E we т 
Ж | о 
тие | РАР 
OSD 
Аг СУ” Fetch DE} 
АХІ Master Ір- bit 
er Y/UV/IV YUV2 Blendi Ditheri 
Fal Fetch E RGB ng ng pe = 
LineBuffer — 
2x2560x24 CTRL E 


Figure 10-28 Multi DISPC Mode 


Data Fetch 
When source exists, the fetch module will load data from memory, it supports different 
data format, they have some difference in detail. 
Display data stored in memory is linear, this data maybe map to a big picture, but we can 
crop the picture to our interesting region by configuring a special base address and region 
size. We must note the next line address should be added the pitch other than the region's 
horizontal size. The data view for this stage as below. 


Data storage 


Base address 


Data Crop 


[| cv] Picture data | | Displayed data 


Figure 10-29 Data Crop 


The image is the fetched data normally, also a background can be filled in no data area, 
image display is shown in below. 


Display XY 2 0 


Display XY != 0 


Background 


Image size = Display size Image size « Display size 
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Figure 10-30 Data Display 


The DISPC supports many kinds of data format transform, in order to implement 
multi-layers blending, each layer data will be transformed to RGB888 format, these 
transform are shown in below. 


YUV422/420 | YO Y1 Y2 ҮЗ 
/400 

00 VO U2 V2 
RGB888 X 
RGB666 
RGB565 
RGB555 
Mapping to ... 


RGB888 


For display application, in order to support all kinds of panels, the blending result will be 
mapping to RGB565/RGB666/RGB888 format; 


RGB888 B8 
Mapping to ... 


RGB565 
RGB666 
RGB888 


YUV to RGB 


The blending only support RGB888 data format, so the YUV image data must be 
conversed to RGB888 before blend. Before the YUV changed to RGB, YUV can be 
adjusted for special application, the adjustment as below, 


Y tmp = (Y - 128) * у contrast / 256 + 128 + y brightness; 
у’ = СР %ир, 255, 0); 


U tmp = (0 - 128) * и saturation / 256 + u offset; 
0" = CLIP(U tmp, 255, 0); 
V tmp = (V - 128) * v saturation / 256 + v offset; 


у^ = CLIP(V_tmp, 255, 0); 


After this, the Y'U'V' will be changed to RGB, this conversion uses the constant coefficient 
matrix calculation, the calculation formula as below. 


R 1 0 359/256 || У" – 180 
С|-|1 -88/256 -183/256||07|- 136 
В 1 454/256 0 ЈА — 227 


As above formula, the input data is YUV444, so the fetched data must be up-sampled to 
YUV444 before converse. 


When the input is YUV422, we need up-sample UV in horizontal. 
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YUV422 | YUV444 
E E и E _____ | впипипи ____-2 
EG ON NH ......- | ШОН ....... 
ЕЕ... | врипипи .._____ 
д Original UV pixel [] Interpolated/duplicated UV pixel 


Figure 10-31 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in 


vertical. 
YUV420 YUV444 
E FS dg _____22 sc P и көкеме 
I"EDBEBR HN ______ 
EG и P c... шшш - ММ, 
п Original UV pixel Interpolated/duplicated UV pixel 


Figure 10-32 YUV420 to YUV444 Conversion 


When the input is YUV400, we need replace the UV with some constant vale, here is 0x80. 
YUVA00 | YUV444 


Fm 


ОМ is some a constant value 


Figure 10-33 YUV400 to YUV444 Conversion 


Blending 


The module supports 3 blending modes, if LO is bottom layer, L1 is up layer with alpha A1, 
and the blending result is L, one is: L = L1*A1 + 10*(1-А1), опе is: L = L1 + LO*A1, and the 
last is: L = [1 + 10*(1-А1). 


The alpha selection is below, 


1Е(11 == оза color. key) //transparent 
А1 = 8'h0; 
else if(1--osd alpha sel) //layer alpha 


А1 = layer alpha; 
else 1Ғ(2--оза alpha sel) //combo alpha 
А1 = pixel alpha*layer alpha; 


Else //pixel alpha 
Al = pixel alpha; 


Е = L1*A1 + 10*(1-А1) 
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This blending calculation is below, (only use a multiply) 


if(Al == 8'hff) 
‚= 11; 
else if (Al == 8'h00) 
‚= L0; 
else 
L = (11 - 10) *А1/256 + 10; 
L = L1 + 10*А1 
This blending calculation is below, 
if (Al == 8'hff) 
‚= LO; 
else 


‚ = 11 + L0*A1/256; 


Е = L1 + L0*(1-A1) 
This blending calculation is below, 


if(Al == 8'hff) 
‚= 11; 
else if (Al == 8'h00) 
|, = 10; 
else 
‚ = Y- 10* (1-А1) /256; 


Dithering 
Here an improved threshold-matrix dithering algorithm is adopted. 


Dither Matrix T 


Dither Matrix T 


КСВ888 RGB565/RGB666 


Dither Matrix T 


Figure 10-34 Dithering Data Flow 


In the module which Ri[7:0] is converted to Ro[4:0], the dither matrix T can be a simple 4x4 
matrix as follow. 


or A © 
о сл ~ + 
сон N © 


5 
3 
4 
2 
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When conversing RGB888 to RGB565, Ri[7:0] is separated to two parts. The first part is 
the higher five bits Ri[7:3] and the second part is the low three bits Ri[2:0]. The low three 
bits Ri[2:0] is compared with the corresponding element in the threshold matrix. If Ri[2:0] is 
bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, Ri[7:3] remains its 
initial value. The output result Ro[4:0] is equaled with Ri[7:3]. The next pixel does the 
same cycle processing. In the row direction of image pixel array, column exchange should 
be done after every four pixel processed. Also namely, the first row move to the fourth row, 
the rest three rows move forward one by опе in order(1->4, 2-21, 3-22, 4-23). After finish 
four times column exchange, reverse the present threshold matrix, the do the column 
exchange. In the column direction of image pixel array, row exchange should be done 
after every four pixel line processed. After finish four times row exchange, reverse the 
present threshold matrix, then do the row exchange. The method of row exchange is as 
same as column exchange which is described above. 


When Gi[7:0] is converted to Go[5:0], we the threshold matrix dithering algorithm. The 
dither matrix T can be a simple 2x2 matrix at follow. 


0 2| 

3 1) 
Gi[7:0] is separated totwo parts. The first part is the higher six bits Gi[7:2] and the second 
part is the lower two bits Gi[1:0]. The lower two bits Gi[1:0] is compared with the 
corresponding element in the threshold matrix. If Gi[1:0] is bigger than the corresponding 
element, the Gi[7:2] adds 1. Otherwise, Gi[7:2] remains it initial value. The output result 
Go[5:0] is equaled with Gi[7:2]. 
For Bi[7:0] is converted to Bo[4:0]. We apply the same threshold method for Ri[7:0] to 
Ro[4:0]. 


When conversing RGB888 to RGB666, the Ri[7:0], Gi[7:0] and Bi[7:0] all are same as 
Gi[7:0] at above. 


Dithering includes 565 and 666 two modes, when in display mode, the mode decided by 
display configure; when in capture mode, the mode is decided by capture format. 


DPI Interface 


In normal operation, DISPC should continuously provide complete frames of image data at 
a sufficient frame rate to avoid flicker or other visible artifacts. 


The display image is comprised of a rectangular array of pixels. The frame is transmitted 
from the DISPC to a display device as a sequence of pixels. With each horizontal line of 
the image data sent as a group of consecutive pixels. 

Each pixel value (16-, 18-, or 24-bit data) is transferred from the DISPC to the display 
device during one pixel period. The rising edge of PCLK is used by the display device to 
capture pixel data. Since PCLK runs continuously, control signal DE is required to indicate 
when valid pixel data is being transmitted on the pixel data signals. 
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Display Area 


VACTIVE+HACTIVE: data transfer 


ОЕ = 1 


Figure 10-35 DPI General Timing 


1 Frame 


VSYNC | | Display Area | 


wo MUUUUUU ~ жа uy ИПЛАЛИЛЛАЛИЛИЛ 
DE AT. „ММ и — 


Figure 10-36 DPI Timing 


eDPI Interface 


The eDPI I/F is an enhances DPI I/F from Synopsys that supports sending the DCS 
memory write commands. It supports tearing effect, but DSI host cannot generated the 
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tearing effect automatically, it always is trigged by 'set tear оп" command. The eDPI 
supports halt function, it indicates the DSI host needs DISPC to wait it. The interface 
define is shown in below. 


dpipclk | | | | | | 


edpiwms | 


dpidataen | 


edpihalt 


dpipixdata DO |D1|D2| D3|D4| D5 | D6| D7| D8 D9 010511 


Figure 10-37 eDPI Interface 


DBI Interface 


There are three types of DBI implementations, named type A, B and C, the type A is M68, 
type is 180, and type C is SPI, the DISPC supports type A and type B. Their write/read are 
shown in below. 


WRITE Sequence Read Sequence 
CSX ы) _ _ | 
D/CX 
R/WX 


m a Ee = 


Figure 10-38 DBI-A (M6800) Write/Read 


WRITE Sequence Read Sequence 


CSX 


RCSS » <> i RHPW 


Figure 10-39 DBI-B (18080) Write/Read 
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10.4.4 


V.0.1 


Control Registers 


Memory map 
DISPC BASE ADDR 


Sacros си ст 
ww у НЕН 
р ди 
г Г € —— —— 
Мо ү 
ст Е 


Spreadtrum Communications, Inc., Confidential and Proprietary 1804 of 1867 


М.0.1 


EA SPREADTRUM | SC7731C Device Specification 


Offset ae 
dim Name [т 0 
0x007C DISPC_INT_RAW DISPC raw interrupt 
0x0080 DPI CTRL DPI control 
0x0084 DPI H TIMING DPI horizontal timing 
0x0088 DPI V TIMING DPI vertical timing 
0x008C | ПР! STSO DPI display position info. 
0x0090 | DPI 5Т51 DPI display frame info. 
0x00A0 ОВІ СТВІ DBI I/F configuration 


0x00A4 | DBI TIMINGO DBI timing configuration for С50 
device 

0x00A8 | DBI TIMING! DBI timing configuration for CS1 
device 


Ol m ат 
"У |  ———— 
m——— ока 
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ЕГО СИ 


0х0130 SHDW DPI H TIMING DPI horizontal timing 
0x0134 SHDW DPI V TIMING DPI vertical timing 
0x0160 SHDW BUF THRES Buffer threshold for power control. 


Register Descriptions 


10.4.4.1.1 DISPC CTRL 
Description: DISPC module control. 


0x0000 DISPC control register DISPC CTRL 


c aa DISPC GAP 


| Туре | 


Field Name Type | Reset | Description 
Value 
DISPC GAP INIT [31:24] | RW | 8'hO DISPC AXI burst gap at first filling in a frame, it 
is AXI P сосе unit. 


DISPC DSI. EN 20] RAN | 10 DISPC to DSI path enable, active high. 
ба e Е. 
NOTE: only used by DISPC. 


REQ MODE | AXI request mode _________| | AXI request mode _________| mode 
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0- intensive request; 
1- loose request; 


EXP MODE [17:16] | RW The mode RGB555, RGB565 or RGB666 

expand to RGB888, 

0- use MSBs; 

1- use 05; 

2- use LSB; 

3- reserved. 

For example, 5bits -> 8bits expansion is: 
0 | 04 | 03 | 02 | 01 | DO | 24 | 03 
1 | D4 | 0310210110010 |0 


DISPC GAP [15: БІ DISPC AXI burst дар, it is AXI clock unit. 


PWR CTRL ТО Power control, output busy status to close AXI 
clock of this DMC channel. 
0: disable; 
1: enable. 


DITHER EN ў Image апа OSD dithering enable 
0- disable; 
1- enable. 
AXI BUS SWT [5] ! AXI 64-bits data switch mode, if 6461$ bus 
data is ( W1, WO), then it mapped to: 
0- (W1, WO}; 
1- {W1, WO} > (WO, МИА). 


DISPC. RUN DISPC start 
EXT. DBIDPI BYPASS External ОВИОР! input bypass, active high. 


DISPC IF [2:1] RW | 212 DISPC ИЕ selection 
0- DPI I/F; 
1- eDPI I/F; 
2- DBI I/F. 
DISPC_EN RAW | 1710 DISPC enable, 
0- disable; 
1- enable. 


10.4.4.1.2 DISPC SIZE XY 
Description: DISPC display size. 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved DISPC SIZE Y 


Field Name Type | Reset | Description 
Value 


вао [em [mem — — — 
авна [во [ee је — 


10.4.4.1.3 DISPC RSTN 
Description: DISPC device reset. 


Ce [s T [0 Te [5 [5 [4 [5 [2] T | 5 [9 [ є, 
[ene [ НИ 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 


[ m [mo [sme 
DISPC ВТМ RAN А DISPC device reset 

0- reset device; 

1- release device. 


10.4.4.1.4 DISPC BUF THRES 
Description: Buffer threshold. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
Dre | ан 


Reserved BUF THRES2 


те [om 


BUF THRESO 


Р 
| A T 
Preset 


Field Name Type | Reset Description 
Value 


[31:29] во |зһо | | Reserved = | 
BUF Luce [28:16] | ВЛ | 13'h500 | It indicates that module issues busy to open AXI 
clock and prepare to fetch data when buffer 
depth <= BUF_THRES2. 
BUF_THRES1 [15:14] | RW It indicates that module releases busy to close 
АХІ clock when buffer depth >= (2432 – 64 * 
BUF THRES!1). 


[ms [m [me [Wem —— 


BUF THRESO [12:0] | RW | 13'h500 | It indicates that module fetches data when buffer 
depth <= BUF THRESO. 


10.4.4.1.5 DISPC 5Т50 
Description: DISPC debug statusO. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛДЕІ 


BUS 
Y 


Reserved OUT BUF DEPTH 


Қатал ИИ 
| 


| Туре | 


= Ei ER EX EÀ EA ER D 


OUT out OUT QUT Y2R van OSD оор VFI | VFI | UV_ — У РІ | ҮНІ 
=. БЕ БЕ БЕ FIF 
.BU БЕ НЕ НЕ FO | FO. FIF FO | FO. 
Reserved OE OE OE OE 
FF Mer ОЕ МРТ OF MPT OF MPT FUL | EMP | OF MPT FUL | EMP 
ULL ULL у ULL Y ULL Y L TY ULL Y L TY 


Field Name Type | Reset | Description 
Value 
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[mv јет [mo [me [oise modue vuy seus — 
Гроза [по [mo ана 
four вое рен [рте] [но јан [Ouputbuterdeph — - 
|________| пола [RO [mo је | 
отв [пз во [тю олны ва 
Готовое emery [na [Ro јан Јошивиеетиањ || 
отой [nn [AO [rro |оциғғошан || 
рот нео wem [п [mo [mw [OwwrFOemwsms | 1 | 
ей вових је [mo [me [йом oo 
Dom во мету [m [но [nw |VmrFOemwsms — OO 
[os нео FUL |m [но [me [osb tein Pro ursa — 
[oso rro вмету |] [но mw [OSD teten Eio moys | 1 
унюни [ы [но [me [уюын | 
уном, fi [mo [mw [Vien Ро ету sas — — 
| ОМ FIFO FULL |8 |RO јато |UVfetch FIFO full status 

|ЈУРЕО EMPTY | (во [tht | UV fetch FIFO empty status 

Гү Fro Р [m [но |1% |Y fetch FIFO ful status 

|У НЕО EMPTY [101] (во [tht | Y fetch FIFO empty status 


10.4.4.1.6 LVDS CTRL 
Description: LVDS control. 


0x0018 LVDS control LVDS CTRL 


| Bt [31] зо | 29 | 28 | 27 | 26 | 25 | 24 joes | ze | 21 | 20 | 19 | 16 | 17 | 16 


E CLK E 
CLK DAT Reserved ia 
ама 5! 


| Мате | Res | СІК СН LANES CH LANE2 CH LANE1 CH LANEO CH 


Type 


Field Name Type | Reset | Description 
Value 


EE NEN NS EON Reserved | 
emm [me јавиш — — ———— — 
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Ш 
LANE3 POL [19] 


0: R/G/B[1:0] is sent at data lane3; 
1: R/G/B[7:6] is sent at data lane3. 


Physical clk channel polarity 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 


Physical data channel 3 polarity 
0: P pad is (+), N pad is (-); 
1: P рад is (-), N pad is (+). 


Physical data channel 1 polarity 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 


Physical data channel 0 polarity 
0: P pad is (+), N pad is Y 
1: P pad is (-), N pad is (+ 


вот јата [aw 
әкесі” ва СЕЗАН 


LANEO CH : 0] RAV |S'hO Data source for physical data channel 0, 
0: Data Lane 0; 
1: Data Lane 1; 
2: Data Lane 2; 
3: Data Lane 3; 
4: ОК Lane; 
Others are reserved. 


10.4.4.1.7 IMG CTRL 
Description: Image layer configuration. 


ЕЕ 
LANEO POL [16] 


пнях З рю 


LANE2 POL [18] RAN Physical data channel 2 polarity 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 
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Image layer configuration IMG CTRL 


0x00E0 Shadow (read only) SHDW_IMG_CTRL 


| ви | за | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21/48 | 19 Loo | 17/16, 


Reserved 


МО 

Res 
Е еме IMG М SWI IMG UV SW e Ms Bn IMG. FORMAT РЕЯ ма 
тс TCH ITCH _EN 


туе [aw | ва | не 
БЕЛЕ: И И КӘ 


Неја Мате Type | Reset | Description 
Value 


|_________ Вуле] |RO |1680 | Reserved 


IMG RB SWITCH | [15] RAV |1'hO R/B order switch for RGB data 
0- DONOT switch; 
1- exchange R and B. 
Active for RGB888/666/565/555 data. 


[jm [s | то [Rene — 


IMG-V SWITCH [13:12] | RW |270 It is only when image data is 3-plane YUV format, it 
is image layer V data byte order іп a 3261$ word, if 
the source is (BO, B1, B2, B3), then it mapped to: 
0- (BO, B1, Ва, ВЗ); 

1- (ВО, B1, B2, ВЗ} > (B3, B2, B1, BO}; 
2- (ВО, Ві, Ва, ВЗ) > (Ва, ВЗ, ВО, B1]; 
3- (BO, B1, Ва, B3} > (B1, BO, B3, Ва). 


IMG UV SWITCH | [11:10] | RW | го When image data is RGB format, it is useless; when 
image data is YUV format, it is image layer UV data 
byte order in a 32bits word, if the source is (BO, B1, 
B2, B3}, then it mapped to: 

0- (BO, B1, B2, B3]; 

1- (BO, B1, Ва, ВЗ) > (B3, B2, B1, ВО); 
2- (ВО, Ві, B2, ВЗ) > (Ва, ВЗ, BO, B1]; 
3- (BO, B1, B2, B3} > (B1, ВО, ВЗ, Ва). 

IMG Y SWITCH RW |2h0 Image layer Y/RGB data byte order in a 32bits word, 
if the source is (BO, B1, Ва, B3}, then it mapped to: 
0- (BO, B1, B2, B3]; 

1- (BO, B1, B2, ВЗ) > (B3, B2, B1, ВО); 
2- (ВО, B1, Ва, ВЗ} > (B2, B3, ВО, B1]; 
3- (BO, B1, B2, B3} > (B1, ВО, ВЗ, Ва). 


IMG FORMAT [7:4] RW | 470 Image layer data format, it supports following ones: 
0000-YUV422; 
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0001-YUV420; 
0010-YUV400; 

001 1-RGB888; 
0100-RGB666; 
0101-RGB565; 
0110-RGB555; 
1000-3-plane YUV422; 
1001-3-plane YUV420; 
1010-Packed RGB888; 
Others are invalid. 


[ es [mo [se је ^ 
IMG EN RAN о Image layer enable 

0-disable; 

1-enable. 


10.4.4.1.8 IMG Y BASE ADDR 
Description: Image Y component base address. 


0x0024 Image Y component base address IMG Y BASE ADDR 


SHDW _ 
IMG Y BASE ADDR 


| et | зро | 29 | 2в | 27 | 26 | 25 | м | 23 | 22 | 21 | 26 [ еј 19 | 17 | 16 


IMG. У ВАЗЕ ADDR 


0x00E4 Shadow (read only) 


Ша БЛ БЕДЕ Ее АС Е Е EES ОБЕДЕ И А 
Name | М на | | | | | |(қү | | 


IMG У BASE ADDR 
Type 


Field Name Type | Reset | Description 
Value 
IMG Y BASE ADDR | [31:0] R/W | 320 | When image is YUV format, it is Y data base 
address; when image is RGB format, it is RGB data 
base address. It is byte unit. 


10.4.4.1.9 IMG UV BASE ADDR 
Description: Image UV or U component base address. 
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0x0028 Image UV component base address : ты 


SHDW _ 
0х00ЕЗ Shadow (read only) IMG UV BASE ADD 


R 
| B | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |i | 20 | 19 | 8 | 17 | 16 | 


IMG, UV. BASE ADDR 


IMG, UV. BASE ADDR 


эн 
ЕЛЕНЕНЕНЕЛЕН 


о | о | о | о|о|о|о|о| о | о | о] 
е [еше О cl 
Value 


IMG UV BASE ADDR | [31:0] | RW | 320 | When image is 2-Plane YUV format, it is UV data 
base address; when image is 3-Plane YUV 
format, it is U data base address; otherwise, it is 
useless. It is byte unit. 


10.4.4.1.10 IMG V BASE ADDR 
Description: Image V component base address. 


0х002С Image V component base address IMG V BASE ADDR 


SHDW _ 
IMG V BASE ADDR 


| в | зі | зо | 29 [28 | 27 | 26 | 25 | 24 | 723 | 22 | 21 | 20 | 19 | 16 | 17 | еј 
ме 5“ 3 _ _ 


IMG. V. BASE ADDR 


ПС ПИ И ПИВАРА С С ЕИ ЦЕН ПЕС ПС 


0x00EC Shadow (read only) 


ВЕСТ EEE C CR DIEI E НЕ ВСВ 
[Name | жы „О умее. 


IMG. V. ВАЗЕ ADDR 


эн 
век [о [ее | 


Неја Мате Туре | Reset | Description 
Value 
IMG V BASE ADDR [31:0] | RW |32'hO0 | When image is 3-Plane YUV format, it is V data 
base address; otherwise, it is useless. It is byte 
unit. 


10.4.4.1.11 IMG SIZE XY 
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Description: Image layer size. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
С ж 


Reserved IMG SIZE Y 


Type 


РЫ ..|. A 9 9 | 
L3 — —0 ЕЕНЕНЕНЕНБИИНЕНЕНЕНЕИЕНЕЯ 
cmg eao EG TER ERE PERIERE ER ЕСЕ EC 


Reserved IMG SIZE X 


co 
ње [me = 
ret ee | Pepe Ре ере 


Field Name Type | Reset | Description 
Value 


pf ам |480 [Reserved | 


IMG SIZE Y [27:16] | RW | 12'h0 | Image layer vertical size, it is based on the top left 
point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


Гена во [нее  — | 
IMG SIZE. X [11:0] R/W |1270 | Image layer horizontal size, it is based on the top 
left point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


10.4.4.1.12 IMG PITCH 
Description: Image layer pitch. 


аа — [Smáw | мен] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


Field Name Type | Reset | Description 
Value 


IMG PITCH ar ТЕТ Image layer pitch. It is pixel unit. 
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10.4.4.1.13 IMG DISP XY 
Description: Image layer start position. 


[mms — [Sm онон MG ове] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 


Reserved IMG DISP Y 


Field Name Type | Reset | Description 
Value 


|_________| ај по |480 [Reseved че“. ||| 


IMG DISP Y [27:16] | RW | 12'h0 | Image layer vertical start position, it is based on 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


| o [но |480 еее | 


IMG DISP X [11:0] R/W | 1270 | Image layer horizontal start position, it is based on 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


10.4.4.1.14 BG COLOR 
Description: Background color. 


эс [sw [| зона соо 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


| Reset | ES Ra С ПЕ Є ЕС С 
"p pep 
Value 


[ыш [no [ee [ее | 
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10.4.4.1.15 OSD CTRL 
Description: Image layer configuration. 


0x0040 OSD layer configuration OSD CTRL 


0x0100 Shadow (read only) SHDW OSD CTRL 


| ви [st | soj 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 16 


Reserved № "h + 


oso 
Reserved as D OSD FORMAT as RHA к | OSD 
те 
| Type | 


Неја Мате Type | Reset | Description 
Value 


ov BLEND_MODE > 16] | RW | 210 050 layer blending mode, 
0- normal mode; 
(L=(1-A1)*LO + A1*L1) 
1- special mode; 
(L=A1*LO + L1) 
2- special mode; 
(L=(1-A1)*LO + L1) 


OSD RB SWITCH [15] RAN R/B order switch for RGB data 
0- DONCT switch; 
1- exchange R and B. 
Active for RGB888/666/565/555 data. 


|_________| пало | во [sno [пе 


OSD SWITCH RAW |270 OSD layer data byte order іп а 3261$ word, if the 
source is (BO, B1, B2, B3), then it mapped to: 
0- (BO, B1, B2, B3]; 
1- (ВО, ВІ, Ва, ВЗ) > (B3, B2, ВІ, BO}; 
2- (ВО, Ві, Ва, ВЗ) > (B2, ВЗ, BO, B1}; 
3- (BO, B1, B2, B3) > (B1, BO, B3, B2). 


OSD FORMAT [7:4] RW | 470 OSD layer data format, it supports following ones: 
0011-RGB888; 
0100-RGB666; 
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0101-RGB565; 
0110-RGB555; 
0111-Compressed; 
1010-Packed RGB888; 
Others are invalid. 
OSD ALPHA SEL [3:2] RAN |270 OSD layer alpha selection 
0-pixel alpha; 
1-block alpha; 
2-combo alpha (pixel alpha * block alpha); 
3-reserved. 


OSD CK EN [1] RAN | 10 OSD layer color key enable, 
0-disable; 
1-enable. 

OSD EN RAV. |1710 Image layer enable 
0-disable; 
1-enable. 


10.4.4.1.16 OSD BASE ADDR 
Description: OSD base address. 


0x0044 OSD base address OSD BASE ADDR 


0x0104 Shadow (read only) m MENU 


| guo | зо | 29 | 28 | 27 | 26 | 25 | 20 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 


OSD BASE ADDR 


Field Name Type | Reset | Description 
Value 


OSD BASE ADDR | [31:0] 32'h0 | OSD data base address. It is byte unit. 


10.4.4.1.17 OSD SIZE XY 
Description: OSD layer size. 
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0x0108 Shadow (read only) 


SHDW _ 
OSD SIZE XY 


| et зт зо | 2о 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt, [eo | че | 19 | 17 | 16 


Reserved OSD SIZE Y 


Field Name Type | Reset | Description 
Value 


атов) RO јато [Reserved || 


OSD SIZE Y [27:16] | RW | 1270 | OSD layer vertical size, it is based on the top left 
point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


Co злато [me |б | 
OSD SIZE X [11:0] | RW | 12'hO0 | OSD layer horizontal size, it is based on the top 
left point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


10.4.4.1.18 OSD PITCH 
Description: OSD layer pitch. 


ОИ СООО ПОЕТ 
m ээ Га а а Га а ра [ж ЕС [ж [з [зв [лт [л] 


Reserved 


Field Name Type | Reset | Description 
Value 


OSD PITCH ШЕТ 120 | OSD layer pitch. It is pixel unit. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1819 of 1867 


(ӘЗ SPREADTRUM | SC7731C Device Specification 


10.4.4.1.19 OSD DISP XY 
Description: OSD layer start position. 


0x0050 OSD layer start position OSD DISP XY 


SHDW _ 
OSD DISP XY 


| Bt [si | 30 | 29 | 2е | 27 | 26 | 25 | 24 | 23 | ги | 20 | №9 | 19 | 17 | 16 


Reserved OSD DISP Y 


Reserved OSD DISP X 


С 
КЛ | эн 


Неја Мате Туре | Reset | Description 
Value 


[ха | но |480 [Reseved „| 


OSD DISP Y [27:16] | RAW | 1270 | OSD layer vertical start position, it is based on the 
top left point of work plane. Please ensure it is in 
work plane. It is pixel unit. 


| го ____| зла | во | ano [Reseed o | 


OSD. DISP X [11:0] | RW |1280 | OSD layer horizontal start position, it is based оп 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


10.4.4.1.20 OSD ALPHA 
Description: OSD layer alpha. 


аа — — Sm | ово ALPHA 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
am З 


Reserved 


Reserved OSD ALPHA 


L3 
еј __њ~ | —— 9 — — —] 
пева ера E EE ES Го То | T* T* T T3 


Field Name Type | Reset | Description 
Value 


| Bue [но [asno [Reseed о’ | 
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10.4.4.1.21 OSD CK 
Description: OSD color-key. 


аға [sme E 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
не | ражи м | 


Reserved 


OSD CK G OSD CK B 


L3 
вези | Го С ег] 


ЕШЕШЕЗ 

pee Та Реј | 
Value 

[ mes |n [so С | 


OSD CK B OSD color-key blue 


10.4.4.1.22 Y2R_CTRL 
Description: YUV to RGB configuration. 


[mou — — smdw | S YR CIR 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
СО == 


Reserved 


Field Name Type | Reset | Description 
Value 


|. ern [RO [arno [Reseved | 
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Y2R CTRL RAN |1711 UV horizontal up-sampling mode, 
0-duplicated; 
1-average. 


10.4.4.1.23 Y2R_Y_PARAM 
Description: Y adjustment parameters. 


Y adjustment parameters 
SHDW_ 
Y2R Y PARAM 
_в‹ [sr [зо [2 [2 [2 [9 [5 [ж Газ [22 [и [ж | о [та | 17 [з] 
[Name | Pend 


Reserved Y BRIGHTNESS 


Reserved Y CONTRAST 


1 


ме” е Ге 
Value 

[ вай [тю С — 

Y Brightness (59), 256-255. 

_ ие [em [Reserved 

Dccowmasr ва [вм [10910 уоона ооа 


10.4.4.1.24 Y2R U РАВАМ 
Description: U adjustment parameters. 


0x0068 U adjustment parameters Y2R U PARAM 


SHDW _ 
0х0128 Y2R U PARAM 


en зї зо 29 | 28 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 8 | 17 | 16 | 
LE | | 0040 25 о6Ө6 


Reserved U OFFSET 
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м1 | | |е) 48. 
E qme [mo [sm [wee о 


[memo [sme [мие SS 
јакнат ва mw [romo | usawa onos | 


10.4.4.1.25 Y2R V РАВАМ 
Description: V adjustment parameters. 


0x006c V adjustment parameters Y2R V PARAM 


SHDW _ 
Y2R V PARAM 


| ew [sr ioo | 2о | 2е | 27 | ae] 25 | 24 | 23 | 22 | 21 | 20 | №9 | 19 | 17 | 16 
| Мате | ФМ 


Reserved V OFFSET 


Reserved V. SATURATION 


Dame. 
UJ н аи 
н Exe С С С С ер ОСИ ООС ОС С С 


| ещ == —— 
Value 
[mm јао [mm [Rem — | 
Сјај [em [Reserved CS 
WsaTURATION СТ [RW [тото |Увамаютосов 1 


10.4.4.1.26 DISPC INT EN 
Description: DISPC interrupt enable. 
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ооо јасни обем 
БІНЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
"| == 


Reserved 


- = 


ы Ц ODAMA 


Неја Мате Туре | Reset | Description 
Value 


[31:6] | во | 26'ћо | Reserved ssid 

INT DPI рен 4 [5] R/W | 10 Enable DISPC ОРІ VSYNC interrupt, the 
interrupt is for a new frame when in DPI 
mode. 

INT UPDATE DONE EN [4] R/W Enable DISPC_UPDATE_DONE interrupt, 
the interrupt is for DISPC finish registers 
updating. 

INT EDPI TE EN [3] RAW. | 1'hO Enable DISPC ЕОРІ TE interrupt, the 
interrupt is for DISPC gets an eDPI TE 
pulse. 

INT ERR. EN [2] R/W | 1'hO Enable DISPC ERR interrupt, the interrupt 
is for DISPC is underflow. 

INT TE EN [1] R/W |1'hO Enable DISPC TE interrupt, the interrupt is 
for DISPC get a TE pulse. 


INT DONE EN R/W- | 1'hO Enable DISPC. DONE interrupt, the 
interrupt is for DISPC finish a frame when in 
DBI/eDPI mode, or stop refreshing when in 
DPI mode. 


10.4.4.1.27 DISPC INT CLR 
Description: DISPC interrupt clear. 
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ЕІЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕГІ 


Reserved 


Field Name Type | Reset | Description 
Value 


|___________ | тај [по |268 [Reserved | 


INT. ОРІ VSYNC. CLR [5] WO |тћо | Write ‘1’ to clear DISPC. DPI. VSYNC 
interrupt. 

INT UPDATE DONE CLR Write ‘1’ to clear DISPC. UPDATE DONE 
interrupt. 


[Nr ром ca ја wo [то нето зен Ро рое merus | 


10.4.4.1.28 DISPC INT STS 
Description: DISPC masked interrupt status. 


Cm [a [|= ww |з [5 v] [= Га [ж Ге e| v[ - 


Reserved 


ЕТІ Jon уве [Reset [Desorption 1 
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|... [| | маме ғ | 
E qme [so [sem [Ree — — —— — — 
[RT DPLVSYNG STS [ы [mo [vw | Masked DSPC_OPLYSYNC mere | 
Тт тоате роне srs [m [no то | Masked 0526 ЏРОАТЕ DONE merus | 


wrros.resrs [9 [mo [me |макевревскоР ТЕ mert — 
тена ја [mo [me мане pispe -enn mer | 
Iwcresrs [Ш [mo [me [mesra osre Tenere — 
Dwrpow sr је mo [me Генев овес оом mene — | 


10.4.4.1.29 DISPC INT RAW 
Description: DISPC raw interrupt status. 


0x007C DISPC raw interrupt status DISPC INT RAW 


| B | з | 30 [29 | 28 | 2] 26 | 25 | 26 | 23 | 22 | zt | 20 | №9 | 16 | 17 | 6 | 
| Мате MO 


Reserved 


Reserved 


eme me mm 
Value 
Со [ms [mo [amm |Wewes — | 
DNEDPLVSNC RAW — [ы] но |1 [RewpISPC-DPLVSVNC merui | 
NIUPDATE DONE RAW |і [но [тко | Raw DISPC_UPDATE DONE emp. — 
[INT-EDPLTERAW ано [Tw [RawDISPO_EDPLTEinemumt — | 
Мт ева ядна [Ro |1 RewpisPo-EhRmemp. | 
кт омен [t [но |1 анов тенет — | 
(мт pone naw |ш [во [тю |ваноюео рометет | 


10.4.4.1.30 DPI CTRL 
Description: DPI/eDPI control. 
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ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


DPI. 
Reserved E 


| Туре | 


Reserved DPI BITS 


Туре ER кото uo des 


Field Name Type | Reset | Description 
з= 


ОР! HALT. EN тере S halt function enable. 


DSI DPI COLORM = R/W | 1’hO DSI DPI I/F color mode 
0- Normal color mode; 
1- Reduced color mode. 


ро! DPI SHDN [14] R/W | 10 DSI DPI I/F shut down 
0- No action; 
1- DPI is shut down. 


[nsf С С | 


ЕОРІ TE SEL [10] R/W | 1180 eDPI TE selection 
0- From eDPI I/F; 
1- From external PAD. 


eDPI TE polarity 
0- Positive pulse; 
1- Negative pulse. 


eDPI TE enable 


EDPI ТЕ POL ШИ! 
EDPI ТЕ ЕМ 

0- Disable; 
Enable. 


DPI BITS [7:6] DISPC pixel data width 
0- 16bits; 
1- 18bits; 
2- 24bits; 
3- reserved. 
eo an 


Write ‘1’ to update current registers to 
shadow registers, the update will be 
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DISPC registers update mode 
0- update with SW and VSYNC; 
1- update only with SW. 


DPI RUN MODE у DISPC run mode 
0- always run mode, it can be for RAMless 
or non-RAMless device; 
1- single run mode, it may be for 
non-RAMless device. 


DPI_DE_POL ! DPI DE polarity 
0 - active high; 
1 — active low. 
ОРІ VSYNC. POL і ОРІ VSYNC polarity 
0- positive pulse; 
1- negative pulse. 


DPI HSYNC POL й DPI HSYNC polarity 
0- positive pulse; 
1- negative pulse. 


10.4.4.1.31 DPI H TIMING 
Description: DPI horizontal timing. 


0x0084 DPI horizontal timing DPI H TIMING 


SHDW _ 
DPI Н TIMING 


Ре Гэ а а Га Ге Га Га Га а ра Ге Га Ге ае ес 
frame ee 


T 


E: EN СНАУ ЧА НЕ ЕТ ЕС ПИ С АВЕ В 
ПС С СЕТ ПС ВС ИЕЛЕ ЕН (СИ 


НВР HSYNC 


Shadow (read only) 


чн 


Ме |е РЕ ——— 
Value 


10.4.4.1.32 DPI V TIMING 
Description: DPI vertical timing. 
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Shadow (read only) DPI V TIMING 


== P СИ З 
Value 


10.4.4.1.33 DPI STSO 
Description: DPl/eDPI debug statusO. 


ШІМЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dane. М GNE 


Reserved VONT 


Type 


=e = 
Value 
[rear [но [m је — 
ПЛ ________| Евлеј {но зно | олтен verica ine numse — 
Сјај [sm је CS 
Dor [new [mo |1940 [curen norzona ine numser | 


10.4.4.1.34 DPI 5151 
Description: ОРІ/еОРІ debug status. 
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ою” [ишт — — ЕЕ 
ЕСЕЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved s 


тре | 


м м 
L3 МИ Б НС С СЗ Кир Б А ВС ЕН. 
а] 


ЕСМТ 


е. сац 
LIIENENENESENESERCAHESEXEN3EXENENFT. CH 


= (| еј GO 
Value 

[mer [нб [rro (лено 

mcr ue [во [me | Fame aaive 

кт [050] (во |1680 | Current frame number. (Only for DPI I/F) 


10.4.4.1.35 ОВ! CTRL 
Description: ОВ! control. 


Sno oes 


DBI_ TE_ 


ж жы OO oo 


DBI_ 


ыз элш oe шиша EA 


Field Name Type | Reset | Description 
Value 


о аа [епо |Resmed ___ | 


DBI_STS [25:24] 20 DBI work status, only for debug purpose. 
0- DBI state is in idle; 
1- DBI state is in setup; 
2- ОВ! state is in low; 
3- DBI state is in high. 


po Гаю |а [Reseved | | |20 | 
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ОВ! CS МОРЕ [21] | ВАМ 
DBI CS [20] | ВАМ 


SC7731C Device Specification 


DBI CS mode 

0- Generated by logic; 
1- Always low. 

ОВ! selection 

0- use DBIO device; 

1- use DBH device. 


т ранно С 


i "ED 


Tear effect (FMARK) polarity 
0- Positive pulse; 

1- Negative pulse. 

Tear effect (FMARK) enable 
0- Disable; 

1- Enable. 


тез ғо [mo [memes — o 


EE sae 


ОВІ BITS1 [11:9] 


m SPIS 


|___________|га | мо |2 [Reseed (| 


PIXEL. BITSO [5:4] 
DBI_BITSO [3:1] 


Panel pixel data bit width for ОВИ device 
0- 16bits; 

1- 18bits; 

2- 24bits; 

Others are reserved. 


DBI interface bus width for ОВ device 
0- 8bits; 

1- 9bits; 

2- 16bits; 

3- 18bits; 

4- 24bits; 

Others are reserved. 


DBI interface type for РВИ device 
0- Type-B (18080); 
1- Type-A (M6800). 


Panel pixel data bit width for DBIO device 
0- 16bits; 

1- 18bits; 

2- 24bits; 

Others are reserved. 

DBI interface bus width for ОВО device 
0- 8bits; 

1- 9bits; 

2- 16bits; 

3- 18bits; 

4- 24bits; 

Others are reserved. 

DBI interface type for ОВО device 

0- Type-B (18080); 
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10.4.4.1.36 DBI TIMING 
Description: DBI read/write timing setting. 


0x00A4 DBI timing for active DBIO device DBI TIMINGO 


0x00A8 DBI timing for active ОВИ device ОВІ TIMING1 


Field Name Type | Reset | Description 
Value 

RCSS [31:28] | RW | 4'hO Read to CS setup time, it is 0-15. It is ОВ! 
clock unit. 

RLPW [27:22] | RW | 60 Read low pulse width, it is 0-63. It is ОВ 
clock unit. 

RHPW [21:16] | RAW | 6'hO Read high pulse width, it is 0-63. It is DBI 
clock unit. 

WCSS [15:12] | RW | 4'hO Write to CS setup time, it is 0-15. It is ОВ! 
clock unit. 

WLPW [11:6] | ВА рено Write low pulse Width, it is 0-63. It is ОВ! 
clock unit. 

WHPW [5:0] R/W- | 60 Write high pulse width, it is 0-63. It is ОВ! 
clock unit. 


NOTE: Above settings all are DBI clock unit. 


10.4.4.1.37 DBI RDATA 
Description: DBI read back data. 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
Dwme| ОО 


ОВ! АРАТА 


| ви 15 | 1а | з | 12 | | по o | в |7 |е | з | «| з | 2 | ї | о 


ОВ! АРАТА 


Пе рю 
ве До Го Ге Ге [8 [8 


о |, о | о | о | о | о | о Мо 
"= IER ~ 
Value 


DBI_RDATA [31:0] [RO | 32'h0 | Read back data from device. 


10.4.4.1.38 DBI CMD 
Description: DBI AHB channel command output. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
пате | кше м | 


Reserved DBI CMD 


Field Name Type | Reset | Description 
Value 
[reno [mo С | 
DBI_CMD [23:0] 24'h0 | Write data to device with CD=0. 


10.4.4.1.39 ОВ! DATA 
Description: ОВ! AHB channel data output. 
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DBI DATA 


но 
С С Те С ОС ОСЗ ОСЗ С 


ПТ С ВЕ ЕС | ВТЗ В В Е С ПС ВЕ Е ВВ 


Неја Мате Туре | Reset | Description 
m mu ee 


-- RW >; МО |180 нем. SQ — — flag, 
0- write; 
1- read. 


ОВ! DATA [23:0] 24'h0 | Write data to device with CD=1. 


10.4.4.1.40 DBI QUEUE 
Description: DBI AHB channel command queue. 


ОВ! AHB channel command queue 
| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате [e 


Reserved 


Field Name Type | Reset | Description 
Value 


втер | мо [esmo [ве 


QUEUE CLR WO | 1’hO Queue clear 
Write ‘1’ to clear queue, it cleared by HW. 


[es [o |m вы | 
светит је јо ve ожени — | 
[owe єкету је но ve |owmwemwsms 1 
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10.4.4.1.41 TE SYNC DELAY 
Description: External TE sync delay. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved SYNC DELAY 


SYNC DELAY 


| ви | 15 wm | 12 | | по afe |7 | е | 5 | «| з | 2 | 1 | о 
Е М 


Неја Мате Туре |Reset | Description 
Уаше 


[em pe [ee p 


SYNC DELAY | [19:0] DBI/eDPI TE sync delay, when іп DBI I/F, it is ОВ! 
clock unit; when in eDPI I/F. It is DPI clock unit. 


10.4.5 . Application Notes 


Program Flow 


Program Notes 


10.5 Graphics (GPU) 


10.5.1 Overview 
The Mali-400 МР GPU.is a hardware accelerator for 2D and 3D graphics systems. 


10.5.2 Features 
The GPU consists of: 
One Pixel Processors (PPs) 
a Geometry Processor (GP) 
a Level 2 Cache Controller (L2) 
a Memory Management Unit (MMU) for each GP and PP included in the GPU 
a Power Management Unit (PMU). 


he GPU and its associated software is compatible with the following graphics standards: 
* OpenGL ES 2.0 
* OpenGL ES 1.1 


* OpenVG 1.1. 


еее- е е е е е 
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Pixel processor features 


The pixel processor features are: 


each pixel processor used processes a different tile, enabling a faster turnaround 
programmable fragment shader 

alpha blending 

complete non-power-of-2 texture support 

cube mapping 

fast dynamic branching 

fast trigonometric functions, including arctangent 

full floating-point arithmetic 

framebuffer blend with destination Alpha 

indexable texture samplers 

line, quad, triangle and point sprites 

no limit on program length 

perspective correct texturing 

point sampling, bilinear, and trilinear filtering 

programmable mipmap level-of-detail biasing and replacement 
stencil buffering, 8-bit 

two-sided stencil 

unlimited dependent texture reads 

4-level hierarchical Z and stencil operations 


Up to 512 times Full Scene Anti-Aliasing (FSAA). 4x multisampling times 128x 
supersampling 
4-bit per texel compressed texture format. 


Geometry processor features 


The geometry processor features are: 


programmable vertex shader 

flexible input and output formats 

autonomous operation tile list generation 

indexed and non-indexed geometry input 

primitive constructions with points, lines, triangles and quads. 


Level 2 cache controller features 


The L2 cache controller features are: 


128KB size 

4-мау set-associative 

supports up to 32 outstanding AXI transactions 

implements a standard pseudo-LRU algorithm 

cache line and line fill burst size is 64 bytes 

supports eight to 64bytes uncached read bursts and write bursts 
64-bit interface to memory sub-system 


support for hit-under-miss and miss-under-miss with the only limitation of AXI 
ordering rules. 


MMU 


The MMU features are: 


accesses control registers through the bus infrastructure to configure the memory 
System. 
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€ each processor has its own MMU to control and translate memory accesses that the 
GPU initiates. 


PMU 
The PMU features are: 
€ controls the clock, isolation and power of each device 
€ provides an interrupt when all requested devices are powered up. 


10.5.3 Signal Description 


10.5.4 Function Description 


GPU structure 


This section gives а brief description of the structure of the GPU. Figure shows a typical 
graphics system that consists of: 


€  Ageometry processor that generates lists of primitives for a pixel processor to draw. 


€  Apixel processor that uses a list of primitives generated by the geometry processor to 
produce a final image that is displayed on the screen. Up to three additional pixel 
processors can be added to increase the rendering performance of the system. 


е A full featured Memory Management Unit (MMU) for each processor that enables 
access checking and translation for all pixel and geometry processor memory 
accesses. All memory accesses from the pixel and geometry processors use the 
MMU for access checking and translation. 


е A level two cache controller. 


е  AnAXlinterconnect system bus protocol targeted at high performance, high clock 
frequency system designs. 


е А Power Management Unit (PMU). 


GPU 
= pue T T | 
emery Pixel processor | | Pixel processor ! | Pixelprocessor ! | Pixel processor | 
processor | d ГІ | 


б» «в «в «в «в «әже ез «в ез еш «в baf о ======= (ы жә ше жә ав «ке св св сю єв єю 


L2 cache controller PMU 


Display controller 
Display 


Figure 10-40 Graphics system 


GPU hardware architecture 


Top-level system 
Figure shows the Mali-400 MP GPU top-level system with interconnecting bus 


and interfaces 
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ali-400 MP GPU top-level 


Mali-400 MP GPU 


and 


AXI interface (64-bit) | AXI interface (64-bit) | AXI interface (64-bit) 


AXI interface (64-bit) | AXI interface (64-bit) 


S S 5 5 5 
5 Level 2 cache controller 
M 
APB bus (32-bit) AXI interface (64/128-bit) 
M S 
Interconnect 


Figure 10-41 Mali-400 MP GPU top-level system 


GPU hardware architecture 
Figure shows the main functional blocks of the GPU hardware architecture. 
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Geometry processor 


Vertex shader core 


Vertex shader 
Vertex Vertex 
storer loader 


Configuration registers 


Pixel processor 


System bus interface 


Polygon list Vertex 
reader loader 
Triangle setup unit 


Configuration registers 


Figure 10-42 Mali-400 MP GPU hardware architecture 


The Geometry processor consists of: 

* A vertex shader command processor that reads and executes commands from a command 
list stored in memory. 

* A vertex shader core that loads data for processing, performs the required calculations for 
each vertex, stores data from output registers in memory, and then exports data to integer 
or floating point numbers of different sizes. 

* A polygon list builder unit that creates lists of polygons that the pixel processor must 

draw. 

* The Polygon List Builder (PLB) command processor reads and executes commands from 


the command list stored in memory. 


The pixel processor consists of: 

* A polygon list reader that reads the polygon lists from main memory and executes 
commands from the lists. 

* The Render State Words (RSWs) component is a data structure in main memory that 
contains the render state of polygons. The different pipeline stages in the renderer each 
reference the RSWs to determine how to process the primitives. 

* The vertex loader fetches the required vertices from memory for each primitive in the 
polygon list. 

* The triangle setup unit takes data from the vertex loader and polygon list reader and uses 
vertex data to compute coefficients for edge equations and varying interpolation 

equations. 

* The rasterizer takes coefficients and equations from the triangle setup unit and uses these 
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to divide polygons into fragments 

“Тһе fragment shader is a programmable unit that calculates how each fragment оға 
primitive looks. 

* The blending unit blends the calculated fragment value into the current framebuffer value 
at that position. 

* The tile buffers take inputs from the fragment shader. The buffers perform various tests 
on the fragments, for example Z tests and stencil tests. When the tile is fully rendered it is 
written to the framebuffer. 

* The writeback unit writes the content of the tile buffer to system memory after the tile has 


been completely rendered. 


Level 2 cache controller hardware architecture 
Figure shows the main functional blocks of the Level. 2 cache controller. 


AXI Read AXI Read AXI Read AXI Read AXI Read 
slave | buffer slave | buffer slave | buffer slave | buffer slave | buffer 


ф------- 


ЕРТЕНИНЕ А -“-----------! 


Керіау 
Cache SRAM 
І 
П 


Е = Cache line fetcher 
| 
| 
| 


Write AXI 
buffer Master 


4---- Request paths 

4— —» Bidirectional request path 
«———— Read or write data paths 
+> AXI signals 


Figure 10-43 Level 2 cache controller hardware architecture 
The Level 2 cache controller consists of: 


* An APB slave providing an interface to enable bus masters to control the Level 2 cache. 
* An Arbiter accepting memory access requests into a circulating loop. They then keep 
circulating in the loop until the Access router determines that they can be taken out of the 
loop. 

* A Tag accessor that performs a cache lookup to see if data is in the cache. 

* An Access router for each read or write request that matches the AXI ID and the 
timestamp of the current request against all other requests in the loop. 
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* The Replay buffer that handles all request collisions of data. 
* The Cache tags unit that holds a pipelined SRAM for the cache tags. 
* The Cache line fetcher that draws the external data from the AXI master interface. 


* The Cache SRAM that is the actual data store of the cache. 


Functional operation 


10.5.4.1.1 Geometry processor component functionality 


These components consist of: 

* Vertex shader command processor 
* Vertex shader core 

* PLB command processor 

• PLB. 


Vertex shader command processor 
The vertex shader command processor reads and executes commands from a command list 
stored in memory. The command list is a list of commands intended to set up and configure 
execution of the vertex shader core. This enables the vertex shader core to execute multiple jobs 
without CPU intervention. 


Vertex shader core 


Vertex shader core 


16 work registers 
| Al 


Execution units 
B Flow control unit З 
Lookup table unit 


Input Output 
registers i registers 


Constant value registers 


Instruction memory 


The vertex shader core consists of: 
* Vertex loader 
* Vertex shader 
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10.5.4.1.2 


* Vertex storer. 

Vertex loader 

The vertex loader is a DMA unit that loads per-vertex data for processing. It can accept data 
from up to 16 distinct streams, each corresponding to one of 16 input registers in the vertex 
shader. 

Vertex shader 

The vertex shader is the most important single unit of the geometry processor. This unit 
performs most of the required calculations for each vertex. The vertex shader runs a program on 
each vertex of a 3D model, typically performing T&L for the model. 

Vertex storer 

The vertex storer stores data from the output registers of the vertex shader, in memory. The 
vertex storer can convert data from 32-bit floating point format to fixed point or floating point 
formats of different sizes. 


PLB command processor 

The PLB command processor reads and executes commands from a command list stored in 
memory. The command list sets up and configures execution of the PLB. This enables the PLB 
to execute multiple jobs without CPU intervention. 


PLB 
The PLB creates lists of polygons that the pixel processor must draw. For each polygon in a 
scene, the list builder decides which tiles the polygon covers, and adds the polygon to the lists 
that draw those tiles. The PLB only adds a polygon to lists where the polygon might have to be 


drawn, reducing the work involved when the pixel processor renders the scene. 


Pixel processor component functionality 


The pixel processor consists of the following components: 
* Polygon list reader 

* HSW behavior 

* Vertex loader 

* Triangle setup unit 

• Rasterizer 

* Fragment shader 

* Blending unit 

* Tile buffers 

* Tile writeback unit 


Polygon list reader 
The polygon list reader reads the polygon lists Нот main memory and executes commands from 
the lists. Each primitive in the polygon list contains indices to the corresponding RSW and 
vertex data for that primitive. The polygon list reader passes on information about the primitives 
and controls the operation of the GPU. 

RSW behavior 
The RSW is a data structure in main memory that contains the render state of polygons. This 
render state conforms to the definition in the OpenGL ES API. The RSW defines how to 
rasterize and render the polygon. The GPU keeps a local cache of RSWs for immediate 
processing. The different pipeline stages in the renderer each reference the RSWs to determine 
how to process the primitives. Therefore RSW data must be available to the renderer for all the 
primitives currently in the pipeline. Because the GPU permits RSW data for many primitives to 
be active at the same time there is no requirement to stall or flush the pipeline for a change of 
renderer state. 

Vertex loader 
For each primitive in the polygon list, the vertex loader fetches the required vertices from 
memory. The vertices must be fully transformed to screen co-ordinates, typically by running a 
vertex shader program in the geometry processor. When all the vertices required by a primitive 
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are available, the full vertex set is sent to the triangle setup unit. 
Triangle setup unit 
The triangle setup unit takes data from the vertex loader and polygon list reader and uses vertex 
data to compute coefficients for edge equations and varying interpolation equations. The unit 
passes the results of its computation to the rasterizer. 
Rasterizer 
The rasterizer takes coefficients and equations from the triangle setup unit and uses them to 
divide polygons into fragments. The rasterizer generates fragments that align with pixels in the 
tile and passes the fragments in to the fragment shader and then to the blending unit. 
Fragment shader 
The fragment shader is a programmable unit that calculates how each fragment of a primitive 
looks. The fragment shader program specified in the RSW for the primitive is executed for each 
fragment produced by the rasterizer. The fragment shader program consists of Very Long 
Instruction Words (VLIW), and can use all of the functional units of the fragment shader core 
in a single instruction. 
Blending unit 
When a fragment successfully exits the fragment shader, the blending unit blends the calculated 
fragment value into the current tile buffer value at that position. The current RSW selects the 
blend operation to use. 
Tile buffers 
The tile buffers take inputs from the fragment shader. The buffers perform various tests on the 
fragments, for example Z tests and stencil tests. When the tile is fully rendered it is written to 
the framebuffer. Four subpixel values are stored for each visible pixel, to support 4x 
anti-aliasing without performance degradation. The tile buffers include: 
* an 8-bit stencil buffer that stores stencil values 
* a 24-bit Z buffer that stores depth values 
* a 32-bit color buffer. 
Tile writeback unit 
The writeback unit writes the content of the tile buffer to system memory after the tile has been 
completely rendered. 


10.5.4.1.3 System bus interface 


All memory accesses pass through the shared memory interface. The interface converts the 
internal memory request signals to standard AMBA AXI signals. 

The system bus interface can be stopped and restarted through the APB configuration interface. 
The interface asserts the interrupt if a bus access causes an error. 

Software can configure the system bus interface to only permit writes to a specific address 
range. To do this it writes the low address to a specific low boundary register and the high 
address to a specific high boundary register. It also writes to a specific write boundary enable 
register to enable the write boundaries. The reset behavior is to disable the write boundaries. 
When the write boundaries are enabled any attempts to write outside the set boundaries generate 
a write boundary error interrupt апа stop the memory interface. To clear this error the system 
must reset the GPU. Methods for controlling how the GPU works with the memory system are 


also available through the MMU. 


10.5.4.1.4 Memory management 


The GPU contains several MMUs to translate and restrict memory accesses that the pixel or 
geometry processors initiate. An MMU is configured by writing to control registers, and uses 
in-memory page table structures as the basis for address translation. 


The MMU divides memory into 4KB pages, where each page can be individually configured. 
For each page the following parameters are specified: 


* The physical memory address of the page. Known as address translation or virtual 


memory, this enables the processor to work using addresses that differ from the physical 
addresses in the memory system. 
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* The permitted types of accesses to that page. Each page can permit reads, writes, both, or 


none 


The MMU uses a 2-level page table structure: 
1. The first level, the Page Directory consists of 1024 Directory Table Entries (DTEs), each 
pointing to a Page Table. 


2. The second level, the Page Table consists of 1024 Page Table Entries (PTEs), each 
pointing to a page in memory. 


Figure shows the structure of the two-level page table. 


10.5.5 


MMU DTE ADDR 


MMU configuration DTE 
registers Page directory 


Page table 
PTE 


Memory page 


Graphics-pipeline-level operation 


The Mali-400 MP GPU implements a graphics pipeline supporting the OpenGL ES and 
OpenVG Application Programming Interfaces (APIs). This section describes: 
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Graphics pipeline overview 


Modelling 
transformation 


Per-vertex operations 
and primitive assembly 


Projection 
transformation 
— 
77“ 
y Rasterization and 
fragment shading 
Fragment shading] -< 
| Blending and 
framebuffer operations 
ый" 


( End processing ) 


The GPU implements the graphics pipeline through data structures and corresponding 
functional blocks. 
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10.6 MIPI DSI 


2.3Chip\ASIC\LogicDesign\DWC_mipi_dsi_host_databook.pdf 


10.7 MIPI CSI 


2.3Chip\ASIC\LogicDesign\ 


10.8 ISP 


2.3Chip\ASIC\LogicDesign\ISP Module Design Specification.docx 


10.9 JPG 


2.3Chip\ASIC\LogicDesign\SC7731C JPG Module Design Specification.docx 


10.10 VSP 


2.3Chip\ASIC\LogicDesign\SC7731C VSP720P control register.docx 


1011 VPP 


2.3Chip\ASIC\LogicDesign\SC7731C VPP. control register.docx 
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1012 MMU 


10.12.1 Overview 


The MMU provides memory address mapping from Virtual Address(VA) to Physical Address(PA) for 
AXI Bus interconnection. 


10.12.2 Features 


Early burst termination not supported for AHB slave interface 
Support 32-bit AW/AR channel address mapping for AXI Bus 
Virtual Memory space size configurable 

Page size configurable 

TLB (Translation Look-aside Buffer) size configurable 
Bypass mode with zero-cycle latency 

1-cycle address translation latency on TLB hit 

3-cycle address translation latency on TLB miss and PTW (Page Table Walk) 
RAM clock frequency configurable 

Optional register slices for МА & PA 

Round-Robin arbitration between AHB/AW/AR channel PTW 


10.12.3 Function Description 

The MMU support AW/AR channel address translation for AXI Bus interconnection. 

By default, the valid virtual memory address space is 64M Byte (0x0000 0000 ~ ОХОЗЕЕ ЕЕЕЕ) апа 
each page table is 4K Byte, then there are 16K (64M/AK) pages could be accessed by AXI Bus. These 


16K page tables could be assigned to discontinuous physical address space as below, so the MMU is 
designed for mapping the virtual address to physical address. 


VA PA 
Page Table address Page Table address 


| 
(14-bit) | (20-bit) 
| . 


The MMU structure is shown as below and includes 4 parts: 


Internal RAM 

AHB Config unit 
Address Translation 
RAM matrix 
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AW Address 


——V A of AW Channel TLB PA of AW Channel => 
Translation 


AR Address 
Translation 


RAM 
(16Kx20b) 


Internal RAM 
The Internal RAM could.be updated by SW and stored address translation data. 


The AXI address width of AW/AR channel is 32-bit([31:0]). The lower 12-bit([11:0]) presents the 
internal offset of a 4K page, the upper 20-bit([31:12]) is the address of each page. 


For VA, only 14-bit([25:12]) is valid because of the 64M Byte memory space, so the internal RAM has 
16K depth(14-bit address width) and 20-bit data width. 


AHB Config Unit 


The Config Unit provide AHB Bus interconnection to set MMU registers which could controlled MMU 
function and update internal RAM data for SW configuration. 


Please refer to Section 0 for the details. 


Address Translation 

The Address Translation module translated the input VA to the output PA. Each address translation 
module supports 8 TLB entries. 

When AW/AR request is received, this module try to find existed VA in the TLB. If TLB is not hit, then 
this module start PTW and access to RAM, the return data is used to address mapping and update 
TLBs. 


31 26 25 12 11 0 
VA Р | (14bit) PageOffset 

31 0 
PA (20bit) PageOffset 


Operation latency 
€ Bypass: 0 cycle 


е  TLB hit: 1 cycle 
register output address of TLB result 
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€ ТІВ miss: 3 cycles: 
one cycle is used to issue read request to RAM , one used to read data from RAM, the final one is used to 
register output address which is better for interface timing. 


RAM Matrix 


The Ram Matrix could handle 3 RAM access requests which are AHB Read/Write, AW channel PTW 
and AR channel PTW. If more than one request are received at the same time, The RAM matrix 
performed Round-Robin arbitration strategy and grant only one request access RAM. 


10.12.4 Module Configuration 


Parameter Range Default | Description 
MMU TLB NUMBER [2, со) 8 The number of TLB entries 
MMU VT ADDR BWID [7, 18] 14 Bit width of the virtual pagetable size. 


The number of entries in the pagetable 
will be оММЫ VT. АРОН: BWID 


MMU PAGE INDEX BWID | [8, 19] 12 Bit width of the page size. The page size 
will be 2 MU-PAGE INDEX BWID bytes 


Note: the size of virtual memory address space that will be mapped is 2^/(MMU VT ADDR BWID- 
MMU PAGE INDEX BWID) Byte 


10.12.5 Operation Flow 
The operation flow of the MMU is shown as following: 
a) After Reset, SW set MMU&TLB disable by AHB interface. 
b) RunRAM initialization and load all address mapping data. 
c) SW could set MMU enable and run MMU address mapping for AXI bus. 


d) When MMU is running, SW could update RAM data by AHB interface as well, but TLB must be disable 
before each update operation in order to guarantee the consistence between TLB and RAM. 
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SW 


Disable 
MMU&TLB 
RAM 
Initialization 
Enable 
MMU&TLB 


HW 


MMU enable? 
VA address 
> 


РА Address TLB Address VA Address 
Translation (1 cycle Bypass 

(3 cycles) усје) (0 сусіе) 
Update TLB 


REG 


10.12.6 Register Descriptions 
Offset Address 


€ Offset address must be word aligned. 


€  Theregister address should be changed with the configurable virtual address bit width. 
For example: If the virtual address bit width(:MMU. УТ ADDR, BWID) is 14, then the parameters should 
be: 


Ш Register address space size is: 0x20000 
Ш Тһе offset address of MMU Mapping Data Register is : 0 ~ OXFFFC 
ш Тһе offset address of MMU General Control Register is : 0x 10000 
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MMU MAPPING DATA Register 


Field Name Type | Reset Description 
Value 


RAM DATA | [31:ММО PAGE INDEX BWID] uA MMU | mapping data for internal 


MMU_CTRL Register 


Field Name Type | Reset Description 
Value 


Start_MB_addr [31:20] | WR | 12'hO | The start address of MMU mapping, unit is MByte. 
For example: if Start_MB_addr is 12'h100 and Mapping 
space is 64MB, the address of MMU mapping is: 
start address: 32'h1000_0000 ( {Start_MB_address, 
20'h0} ) 
end address: 32'h13FF FFFF 
(Start MB address-12'd64, 20'10) - 3201) 
RAMCLK аїм2 en | [2] WR | 10 The enable flag if RAM clock runs at 1/2 ої MMU clock. 
1: Enable. 
0: Disable. 
TLB en [1] WR | 10 TLB enable flag. 
1: enable TLB. 
0: disable TLB and clear all TLBs. 


MMU еп WR тро MMU enable flag. 
1: Enable MMU address mapping function. 
0: Disable MMU function and all address will be 
bypass.(Bypass Mode) 


Notes: Bit "RAMCLK div2 en" should be enabled if the RAM cannot run at the same clock frequency 
of AXI bus. In this situation, the latency of address translation on TLB miss will be 4 cycles. 


10.12.7 GSP MMU Configuration 
The configuration for GSP MMU is shown below: 


МММ ТІВ NUMBER The number of TLB entries 


MMU VT ADDR BWID 13 Bit width of the virtual pagetable size. The number of 
entries in the pagetable will be 8192. 

MMU PAGE INDEX BWID Bit width of the page size. The page size will be 4096 
bytes. 


The register map for GSP MMU is decided by its MMU VT ADDR BWID (13) and shown below: 


0-0x7FFC MMU MAPPING DATA MMU Mapping Data Register. 
0x8000 MMU CTRL MMU General Control Register. 
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10.12.8 MM MMU Configuration 


The configuration for MM MMU is shown below: 


МММ ТІВ NUMBER The number of TLB entries 


MMU VT ADDR BWID 15 Bit width of the virtual pagetable size. The number of 
entries in the pagetable will be 32768. 

MMU PAGE INDEX BWID Bit width of the page size. The page size will be 4096 
bytes. 


The register map for MM MMU is decided by its MMU VT ADDR BWID (15) and shown below: 


0-0x1FFFC MMU. MAPPING DATA MMU Mapping Data Register. 
0х20000 MMU CTRL MMU General Control Register. 
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10.13 Multimedia Clock Control Register 


10.13.1 MM MM CLK RF Register Address Map 
Base address: 0Х60Е00000, 


[ошл [Wome С — — — — — — ] 


clk mm ahb cfg 
0x00000020 сік тт ahb cfg (0х00000000) сік mm ahb cfg 


| " |31 fso] 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | је | 17 | 16 | 
| Мате | / "е |) тм | 


reserved reserved 


clk mm ah 


reserved reserved 
b sel 


RW 


clk mm ahb cfg 


Boecl E е 
Value 

реа [изу |во јо је | | 

зеен реј јо [Resened | 

еа nes [RO Јо Reed | 

freseved [т јо фо је | 


сік mm ahb sel [1:0] АМ/ 0х0 сік mm ahb sel: ск тт апр source selection 
280: сік 26m 
271: ск 96m 
2'h2: сік 128m 
2'h3: clk 153 6m 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1853 of 1867 


EA SPREADTRUM | SC7731C Device Specification 


сік sensor сід 


C [o [9o [5 [25 [7 2o 2 [s [5 [4 [7 [9 o [| [v [6] 


Лл со д  — | 
| Reset 1:1: ПИ ЕЕ И ИЕН СА Н р 


reserved reserved 


| m [us та | 13 |ч2 | | ols | в Ez ере |4 з | 2 1 | | 


reserved clk sensor div reserved 


clk sensor cfg 


om |" те ај omm 
Маше 

esenea [изо јо је | 

реа |рәл6 |Ro јо [Reed | | 

еа frs [Ro јо је | 

[eewd ^ [ina [RO [oo [Rem | 


clk sensor. sel [1:0] RW 0х1 сік sensor. sel: сік sensor source selection 
280: сік 26m 
271: сік 48m 
22: сік 76 8m 
2'h3: clk 96m 


сік ccir сід 


пратити а ата Тата Го (ее 


E o o reserved reserved 


reserved reserved 


[09 | ____- ____|___"_„~ ___ | 
| Reset 1:1: о о бе пе о dedo] cs] | 
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сік сег сід 


Неја Мате Туре Reset Description 
Value 
424 [Ro је [Psema | — 
рй [RO [oo [Reseved —— —  — — — — 


сік ccir pad sel [16] RW сік ccir pad sel: clock source from pad, active 
high, default value 21'hO 
пэ [RO [Oo [Reema | 
[бї јо oo Rem | | i | 


сік ccir sel RW 0x0 сік ссіг sel: сік ccir source selection, default 
value = 1'hO 


сік dcam cfg 


ооо | ак асат па оноо јаката | 
_ ви Ги [о p ав o Ге [25 Ги Га Ге Ге [mol e [57 [15] 
ЕЛ о хз ВАУ 


| Туро — со | д 
[Reset [foro [o |o | о | о | о | о | о | о | о | о И | о | о] 
| ви Gis | 14 | 13 |ч2 | ti ло Ро Ра 7 6 | | ауз 2 1 | ЕУ 


сік асат 5 


reserved reserved 


reserved reserved 


clk dcam cfg 


Field Name Type Reset Description 
Value 
эр [RO [oo [Reseved —— _ 
pog [RO [oo [Reseved —— 
ma [no [oo [Reseved — — 
ma |n joo mee CS 


сік асат sel [1:0] RW 0x0 сік асат sel: сік асат source selection 
2'h0: сік 76 8m 
2'ћ1: сік 128m 
22: сік 192m 
2183: сік 256m 
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сік vsp сід 


ИСТИ Ja [9 [5 [9s 7 7s 25 [4 [2 [2 [7 [9 o [6 | v [| 


л со 3 — — 3— 3| 
| Безе И ИШ ПИ ЫЕ И ЕИ И ЕН И ИЕ 


reserved reserved 


| Name | reserved reserved сік vsp sel 


clk vsp cfg 


тет ј а | о) же. 
Маше 

Пеелеа ____| ата [RO oo [Reed | 

eseve реј oo Reed | 

reseve [пыз [RO јо [mend | | 

freseved [то јо јо је | 


сік vsp sel [1:0] RW 0x0 сік vsp sel: clk vsp source selection 
2'h0: сік 76 8m 
2'ћ1: сік 128m 
272: сік 192m 
283: сік 256m 


сік isp cfg 


[eos јаки [окш | 
m [o 9 p [o o Ге [25 [2 Га [2 [т [ж [лэ [те [зт [зв 
реј оо рж 


reserved reserved 


Type 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


сік isp. cfg 


Field Name Type Reset Description 
Value 


Dese: — ms [RO oo [ешеш — — | 
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Dese: esi [mo је [Reseed — — | 
esee: “|е [RO [oo [ree — — — | 
esemes ЕВЕ [ro oo ја | 


clk isp sel [1:0] RW 0x0 сік isp sel: clk isp source selection 
2'h0: clk 76 8m 
2'ћ1: сік 128m 
272: сік 192m 
273: сік 256m 


ск jpg cfg 


ви [o [so] Га o Га [25 Го Ге Ге Ге | D [те | v [15] 
еј e ГИ 


reserved reserved 


ШІИЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕЕЕН 


ск jpg cfg 


ме mme mmm 
Value 

мет [оно јо [вет | | | 

reseve fene јо [вв | 

reseve пыз [RO [oo [aese | 

reserved [то јо |90 [aese | 


ск jpg sel [1:0] RW 0x0 сік jpg sel: ск jpg source selection 
2'h0: clk 76 8m 
2'h1:clk 128m 
2'h2: сік 192m 
2'h3: clk 256m 


сік урр сід 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІЕДЕЛЕЛЕЛЕЛЕ 
ІСІГІ же њен | 


reserved Reserved 


Twee со | ао  —w— 
Безе ЕЛЕ ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ ЕЛЕ“: 
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ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


еј еј е | ~ 
к= До ере Ре ОСЗ ОС ОС ОО СЗ С ере ОС С 


сік vpp сід 


ме БАС еме - 
Value 

мет [оно јо је | |  — | 

[eewed реј јо [Reed | 

eseve ness јо joo Reed | 

еа [то јо јо је | 


сік vpp sel [1:0] RW 0x0 сік vpp sel: ск vpp source selection 
2'h0: clk 76 8m 
2'h1:clk 128m 
2'h2: сік 192m 
2'h3: clk 256m 
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10.14 MM AHB control register 


10.14.1 MM TOP MM AHB RF Register Address Map 
Base address: 0x60D00000, 0х00001 000, 0x00002000 


[oer [ше — mew —  —] 
mum јет | 
ome — meras |  — — — — 


[mw [жетет |] _ — — 
тюш ЕС | — — ——— у 


AHB EB 


0x00000000 AHB EB (0x00000000) AHB EB 
0x00001000 AHB EB SET AHB EB SET 


0x00002000 AHB EB CLR AHB EB CLR 


| B |з1 | зо | 29 | 26 | 27 | 26 | 25 | 24 | 29 | 2427 | 20 | 19 | v8 | 17 | 16 | 
name SS | 


reserved 


w T 


ч Ha Е ч Е = а - 
reserved 
P E На = ES P 


| Type | 


AHB EB 


Field Name Type Set Reset Description 
Clear Value 


сз И UU А СТА СС S RE 
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Dwurs Пл [т је [es [wu —  — — — 
сее ја m sc [oo С = — —— 
рев ја mw фе је [wars — — — — — 
ees [а [m sc [ш је 


Перје ја mw se је [эв — — — — 
ев fa m фе је [set — — — — —— 
сов fin m se је [оон 
[owes [п [ан sc |oo [oeme — — — — — 


AHB RST 


0x00000004 AHB RST (0x00000800) AHB RST 
0x00001004 AHB RST SET AHB RST SET 


0x00002004 AHB RST CLR AHB RST CLR 


| " |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v | 17 | 16 | 


reserved 


ES 
Беј ООО 


ос се сс ССС С 


Set/CIr 


AHB RST 


Field Name Type Set Reset Description 
Clear Value 
ГНЕВ (осів О СН Е И 
VPP SOFT RST Ел WE оо | | УРР_ |VPP БҰТ RST | RST 


BEN UO 


MM МТХ SOFT | [12] RW S/C 0x0 MM_MTX_SOFT_RST 
RST 
OR1200_SOFT_ [11] OR1200 SOFT RST 
RST 
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PTT СИНИ У ЈА | о 
Т 
ішкелі pe diio. i 
T 
2... Mit MAN 
T 


Гура зорт лат [rs ww sc је Гете | 


ISP CFG SOFT | [3] RW S/C 0x0 ISP CFG SOFT RST 
RST 

ISP LOG SOFT |[2] RW S/C 0х0 ISP LOG SOFT RST 
RST 

| 

| 


СЕМ СКС СЕС 


ШЕСТИ [ова око окоо — | сең еке cra | 
и Ги [ |» Га Га [ж] Го Ге Ге [т | » [19 [тв Го [15] 


reserved 
Type 


м Е 


Ec  EIJEIEXCIENCICICIEIES 


GEN CKG CFG 


Field Name Type Reset Description 
Value 


emer ГТГ [no [oo [Reseed — — | 


VPP AXI CKG E EA ЕЕ VPP AXI СКС ЕМ 

М 

ММ МТХ АХ! С RW 0х0 ММ МТХ АХ! СКС ЕМ 
КО ЕМ 


MM AXI СКС E MM AXI CKG EN 
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Ме ____|___| ___| __________________А___________ 
JPG AXI СКС E Шо ја“ ја JPG AXI СКО EN 

N 

VSP AXI CKG E VSP AXI CKG EN 

N 

ISP. AXL СКО E ISP AXI СКО EN 


DCAM | AXI. СКС MN M DCAM АХ! СКО EN 
SENSOR. ско. “је SENSOR СКО EN 
МІРІ CSI ско | [1] МІРІ CSI. СКО EN 
EN 

CPHY CFG CK UM uu CPHY CFG CKG EN 
G EN 


MIPI CSI2 CTRL 


ви Ги [so] 2 2 [s [25 |“ 5 [2 [т | » | v [тв [зт [15] 
[hone [DAP ООС И 


reserved 


Type 


МІРІ СРН 
reserved Y SAMPLE 
.SEL 


| Туре | RW 


ЕС | ЕЛ 
= he 


MIPI_CSI2_CTRL 


Field Name Type Reset Description 
Value 


С fera јо је — — — — — — — 


МІРІ CPHY SAM | [ 4: 3] RW 0х1 МР! CPHY SAMPLE SEL 
PLE SEL 


МІРІ СРНУ 5УМ | [2] RW 0х1 МІРІ CPHY SYNC. MODE 
C MODE 


MIPI CPHY TES |[1] RW 0х0 МР! CPHY TEST СТІ 
T CTL 0: CSI controller test bus control PHY a 
1: CSI controller test bus control PHY b 


МІРІ СРНҮ SEL гор АМ [охо | МІРІ СРНУ SEL 
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0: CSI controller connect with PHY a 
1: CSI controller connect with. PHYb 


MM QOS CFG 0 


_ ви Ги [9o p 29 [ 2 Ге [25 [29 Та [2 [т [ж [19 в Го [15] 
[ame [cos asc | сөйлем | озя< | синие | 
ow ПО [= 


| Мате | 005 В БР 005 W ISP QOS R VSP QOS W VSP 
Tye | нм | ж | жн | түе 


ММ QOS CFG 0 


em mel У 
Value 


MM QOS CFG 1 


KCNEREJEIEIEIEIEJEREIEIEREIEIEEZE 
ер ew 


reserved 
Tyee 49221 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


MM QOS CFG 1 
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Field Name Type Reset Description 
Value 


еее” mes [mo је [Reed — — — | 


QOS R VPP QOS for VPP Read 
QOS У/ УРР [3: 0] 005 for VPP Write 
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10.15 GPU Clock Control Register 


10.15.1 GPU TOP GPU APB RF Register Address Map 
Base address: 0x60100000, 


0x0000 APB RST АРВ RST 


omm [weesen [  — — — | 
pum — —[wscoxcmsr | _  — 
жаю” |мвоковоя | —— 


APB RST 


0x00000000 APB RST (0x00000000) APB RST 
0x00001000 APB RST SET APB RST SET 


0x00002000 APB RST CLR APB RST CLR 


КЕ ESI ПЕР ЕЙ РЕ ПЕРА ЕРИ ЕЕ 
| Мате СНИ 


reserved 


- © 


у И > 
нок фе 
Pree О О С О БС С С ОС ОС 11 


АРВ RST 


Неја Мате Туре беі/ Reset Description 
Clear Value 


кеме [ern [Ro БЕН фе је 
ғи воғт ast |і [aw Јас oo omusorrmsr | 


APB CLK CTRL 


0x00000004 APB CLK CTRL (0x00000002) APB CLK CTRL 
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_ ви [o [9o [3 [25 7 |» |» [а [5 [2 [ | » | o е [ [6] 
СОСЕ 
т рю 
c 27 
яви | о о || о| „| ој | | | | | | | С 


И ТИ ЕЛ ЛЕЛЕ ДИ В ЗВ Е ЕСЕЈ И А 


гез 
ІК ОР 
reserved сек GPU- erv CLK GPU SEL 
DIV od 


Lm [Oo 
ЕСІ | Бр 
вези | оо ВГ 


АРВ СІК СТВІ 


Field Мате Туре беі/ Reset Description 
Clear Value 
БЕЛЕ НС Го рани 


криву [ве [m ре [oo Таке č — — 
| |е И 


CLK GPU SEL т 0] СІК GPU SEL 
3'h0: 153.6Mhz 
3'h1: 208Mhz 
3'h2: 256Mhz 
3'h3: 312Mhz 
3'h4; 384Mhz 
3'h5: 460.8Mhz 
3'h6: 512Mhz 
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